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1.0  Introduction and Background 
 
The Moab Uranium Mill Tailings Remedial Action (UMTRA) Project site near Moab, Utah 
(Moab site), is a former uranium-ore processing facility located approximately three miles 
northwest of the city of Moab in Grand County, Utah (Figure 1–1). The plant was constructed in 
1956 by the Uranium Reduction Company, which operated the mill until 1962 when the assets 
were sold to the Atlas Minerals Corporation (Atlas). Operations continued under Atlas until 
1984. When the processing operations ceased in 1984, the mill had accumulated an estimated  
16 million cubic yards of uranium-mill tailings in an unlined impoundment in the floodplain of 
the Colorado River. The tailings pile covers approximately 130 acres, is about 0.5 mile in 
diameter, averages approximately 94 feet in height above ground surface, and is located about 
750 feet west of the Colorado River. Atlas placed an interim cover over the tailings pile as part 
of decommissioning activities between 1988 and 1995. In October 2001, the title of the property 
and responsibility for remediation of the tailings pile and contaminated ground water beneath the 
site were transferred to the U.S. Department of Energy (DOE). 
 
It has been known for years and indicated by a number of investigations, including one 
completed by DOE (DOE 2003a), that contaminants have leached from the tailings pile into the 
ground water. Several site-related contaminants have been identified, but the most pervasive and 
highest-concentration constituent is ammonia. DOE’s studies have identified two plumes of 
ammonia associated with the site: a deep plume beneath the tailings pile and a shallower plume 
emanating from the toe of the tailings pile to the Colorado River. Ground water from the shallow 
plume has been demonstrated to discharge to the Colorado River and to have a localized impact 
on surface-water quality. Degradation of surface-water quality is of concern because of potential 
effects on aquatic species in the area, particularly endangered fish. 
 
DOE has been operating an interim action to evaluate two scenarios for treating contaminated 
ground water and protecting the endangered fish habitat in backwater areas of the river adjacent 
to the site. One method is to extract contaminated ground water from a series of wells installed in 
the shallow plume and pump it to an evaporation pond on top of the tailings pile. The other 
method is to pump diverted Colorado River water into a storage pond, allow time for settlement 
of fines, and then, after sediment filtration, inject this water into a series of wells installed into 
the alluvial aquifer and/or an infiltration trench. 
 
A brief description of the ground-water treatment system is provided below. Figure 1–2 shows 
the locations of existing well-field configurations, infiltration trench, and the Baseline Area, as 
well as observation wells and river piezometers. 
 
DOE constructed an interim pump and treat system in 2003 to extract contaminated ground water 
before it discharges into the backwater areas. The initial pump and treat system consisted of a 
series of 10 ground-water extraction wells and an evaporation pond. Ground water is extracted at 
the well field located along the west bank of the Colorado River and piped to an evaporation 
pond constructed on top of the tailings pile for treatment. The initial portion of the well field was 
constructed in 2003 and is referred to as Configuration 1.  



 

 

 
Figure 1–1. Location Map of the Moab Site and Surrounding Area 
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Figure 1–2. Locations of Existing Configurations 1, 2, 3, and 4, the Infiltration Trench and the Baseline Area  
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The interim-action well field and the treatment system were expanded in 2004. The well field 
was expanded by the addition of 10 dual-purpose extraction and/or fresh-water injection wells 
that are referred to as Configuration 2. The treatment system was expanded in 2004 and again in 
early 2005 by construction of a sprinkler system over 17 acres and 11 acres, respectively, on top 
of the tailings pile to provide additional evaporative capacity. 
 
In late fiscal year (FY) 2005, the interim-action well field and the treatment system were 
expanded again. The well field was expanded by the addition of 10 dual-purpose extraction 
and/or fresh-water injection wells, referred to as Configuration 3. The treatment system was 
expanded in late 2005 and early 2006 with the installation of sprinklers along several sections of 
the tailings-pile crest line. 
 
In FY 2006, the interim-action well field was expanded with another 10 dual-purpose extraction 
and/or fresh-water injection wells, referred to as Configuration 4. In addition, an infiltration 
trench was excavated to a depth of approximately 10 feet. This trench contained an 
approximately 150-foot length of perforated pipe and was lined with gravel. Figure 1–2 shows 
the location of the various configurations of the well field. 
 
An additional area adjacent to the pile, the Baseline Area, has also been monitored. This area is 
outside the influence of the interim-action well field and is intended to provide data regarding 
natural variation of the ground-water and surface-water systems in response to changes in river 
stage. Several performance assessments of the extraction and injection portions of the interim 
actions to date have been prepared (DOE 2005a, 2005b, 2005c, 2009a). The results of those 
assessments will help guide the implementation of the final remedial-action system for ground 
water.  
 
The current ground-water treatment system was built using a phased approach as data collected 
from the system was evaluated and showed the need to expand ground-water treatment at the 
site. Although the system consists of four well configurations, an infiltration trench, an 
evaporation pond, and sprinkler system, it is operated and evaluated as one entity to optimize its 
performance. The objectives of the ground water interim action are to: 

• Protect aquatic species by reducing ammonia-contaminated ground water from discharging 
to backwater areas that may potentially be suitable habitat for threatened and endangered 
aquatic species. 

• Provide performance data for use in selecting and designing a final ground-water remedy. 
 
1.1  Background 
 
Ground water remediation at the Moab site is aimed mostly at improving surface-water quality, 
particularly in areas that are potential habitat for endangered fish. Therefore, the most important 
processes to understand are those that relate to ground-water and surface-water interactions, such 
as those occurring in the hyporheic zone that underlies the river. The activities associated with 
the interim-action expansion are focused on improving the understanding of those interactions 
and on identifying ways in which the interim action can reduce ammonia concentrations in 
surface water. 



 

A simple cross-section showing important features of the conceptual site model in the area where 
ground water is presumed to discharge to the Colorado River is shown in Figure 1–3. This figure 
represents baseline site conditions in the absence of active ground-water remediation.  
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Figure 1–3. Site Conceptual Model Showing Ground Water Discharge to the Colorado River 
 
Characterization at the site has identified two different water types in the alluvial aquifer near the 
river based on total dissolved solid (TDS) concentrations (DOE 2003a). The first is a relatively 
thin layer of water with a moderate to high salinity (TDS < 35,000 milligrams per liter [mg/L]), 
which overlies a deeper, thicker layer of brine (TDS > 35,000 mg/L). The boundary between the 
two layers, the “brine surface”, is relatively sharp and is found at progressively shallower depths 
from the vicinity of the tailings pile toward the Colorado River. Based on shallow test-pit 
sampling adjacent to the river at the north end of the pile, in which all ground-water samples had 
concentrations of < 35,000 mg/L TDS, it is assumed that the brine surface intersects the river 
bottom in this area at a short distance from the river’s west shore. The brine surface also 
generally rises closer to ground surface toward the south end of the pile and is essentially at the 
surface south of the southernmost extent of the pile. A seep that was observed in January 2003 
during a very low stage of the river (1,820 cubic feet per second [cfs]) indicated the intersection 
of the brine surface with the steep bank of the river. The seep sample had a TDS concentration  
of > 40,000 mg/L, as estimated from specific conductance data.  
 
The relatively sharp transition from very saline water to brine is believed to be an important 
feature in the alluvial aquifer for a number of reasons. It appears that the highest concentrations 
of ammonia—the primary constituent of concern (COC) at the site—are associated with the 
brine surface (DOE 2003a). Limited sampling of ground water near the river indicates increasing 
concentrations of ammonia from the water table to a short distance below the brine surface, and 
decreasing concentrations with continued depth. Because water density increases with increasing 
salinity, the brine surface tends to act as a barrier to flow from above; there is apparently little 
flow across the brine surface at locations away from the river. As a result, the two aquifer layers 
located above and below the brine surface tend to represent two distinct sources of ammonia 
discharge to the river.
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Also, as a result of density differences, any active remediation that results in drawdown of the 
surface of the upper layer could cause upconing of the brine layer and a potential shift in the 
location of the brine surface. Pumping of the aquifer could therefore bring the brine closer to 
ground surface and affect phreatophyte vegetation. Pumping can also alter where the brine 
discharges to the river. One study of vegetation in the Matheson Wetlands Preserve across the 
river from the Moab Site attributed mortality of cottonwood trees in the preserve, in part, to 
increases of natural salinity in the ground water (Bellagamba 1997). It has also been 
hypothesized that pumping of the aquifer could cause higher concentrations of ammonia to 
discharge to the river at sensitive locations by raising the brine surface. Therefore, it is important 
to understand how the alluvial system will likely respond to the application of stresses during 
remedial action, particularly those associated with the interim action.  
 
Limited data were obtained during operation of Configurations 1 and 2 in 2004 regarding 
response of the brine interface to extraction and injection. Additional data were collected in 2005 
and 2006 for the well-field remediation wells, observation wells, and the riverbed 
piezometers/well points to further this objective. Some well points continue to yield insufficient 
water quantities for sampling purposes, and some wells that are installed at depths periodically at 
or below the brine surface reflect erratic concentrations of COCs.  
 
1.2  Purpose and Objective 
 
The purpose of this document is to specify the operating- and performance-monitoring 
procedures for the interim-action treatment system. This plan includes the following 
corresponding objectives listed in the procedures below. 
 
Operating Procedures 
 
The objectives of these procedures are to provide for (1) safe conduct of operations, 
(2) inspections, and (3) maintenance activities for both the well field and treatment system. 
 
Performance-monitoring Procedures 
 
The objectives of the performance monitoring is to provide necessary hydraulic and chemical 
data to (1) optimize the extraction, fresh-water injection, and treatment system, (2) evaluate the 
effectiveness in reducing ammonia concentrations discharging to the surface water by either 
extraction of contaminated ground water or injection of fresh water into the aquifer, (3) minimize 
the upconing of the salt-water interface in response to pumping the aquifer, and (4) develop and 
design a final ground-water remedy. 
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2.0  Operation Structure and Responsibilities 
 
The Contractor is responsible to DOE for the operation and maintenance of the ground water 
interim-action treatment system at Moab. To accomplish this, the Contractor has assigned 
personnel at the Moab site to carry out the day-to-day operational activities. The names, 
organizational relationship, contact numbers, and reporting relationships for Contractor 
personnel critical to the operations and maintenance activities of the interim action are identified 
in Table 2–1 and described below. 
 

Table 2–1. Selected Contractor Personnel Critical to 
Operations and Maintenance Activities of the  

Ground Water Interim Action Treatment System 

Position Location 
TAC Senior Program Manager Grand Junction 
Site Manager Moab 
Ground Water Manager Grand Junction 
Project Hydrogeologist Moab 
Well Field Operator Moab 
TAC Safety/QA Manager Grand Junction 
Site Safety Coordinator Moab 
Quality Assurance  Moab 

 
2.1  Senior Program Manager 
 
The Moab Senior Program Manager is responsible for overall Moab program coordination and 
interaction with DOE. The Senior Program Manager has overall Contractor responsibility to 
implement the selected remedial actions. 
 
2.2  Project Hydrogeologist 
 
The Project Hydrogeologist is the Contractor representative that is responsible for implementation 
of field-data collection for performance monitoring of the interim-action treatment system. The 
Project Hydrogeologist is also responsible for data collection for site-wide ground-water monitoring 
and coordination of reporting efforts with the Ground Water Manager. The Project Hydrogeologist 
reports directly to the Ground Water Manager, but also coordinates activities with the Site Manager. 
The Project Hydrogeologist is located onsite and is responsible for oversight of the day-to-day 
operation, inspection, maintenance, and record keeping for the interim action. The Project 
Hydrogeologist is the focal point for coordination of all site activities and works closely with the 
Moab Site Safety Coordinator to ensure implementation of health and safety requirements. The 
Project Hydrogeologist will direct site personnel as necessary to assist the Well Field Operator to 
carry out specific tasks as specified in the following procedures. In the case of a power failure or 
severe storm event (electrical outage, wind or dust storm, storm causing flooding), the Project 
Hydrogeologist will conduct an immediate inspection. The Project Hydrogeologist will direct 
personnel to perform maintenance operations for the evaporative-treatment system. This includes 
the sprinkler system and the pumps associated with the evaporation pond. The Project 
Hydrogeologist is also responsible for emergency response as described in the Health and Safety 
Plan (HASP) (DOE-EM/GJ1038-2007).  
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2.3  Ground Water Manager 
 
The Ground Water Manager reports directly to the TAC Senior Program Manager. The Ground 
Water Manager is responsible for the management, operation, and overall direction of the 
ground-water interim action. The Ground Water Manager develops and manages cost and 
schedules for the interim action, is the first contact and line of authority for all communications 
regarding operation of the interim action, and has approval authority for maintenance and field  
changes with technical direction provided by the Site Manager. The Site Manager reports 
directly to the Ground Water Manager on all aspects of the remediation system.  
 
2.4  Ground Water System Operator 
 
The Ground-Water System Operator is responsible for conducting periodic and routine 
inspections of the remediation system along with maintenance and minor repairs of the system, 
when necessary. The Ground-Water System Operator reports directly to the Ground Water 
Manager. The Ground-Water System Operator is responsible for documenting operating 
conditions of the system, such as flow rates, pressures, and water-quality field measurements, 
and maintaining an inventory of materials and supplies. The Ground-Water System Operator 
may also be required to conduct additional work to direct, monitor, document, and report on 
repair and maintenance work performed by site personnel or subcontractors that will 
occasionally be necessary to keep the remediation system operating correctly.  
 
2.5  Site Safety Coordinator 
 
The Site Safety Coordinator reports directly to the Contractor Health and Safety Manager. The 
Site Safety Coordinator is the primary health and safety point-of-contact for site interim-action 
activities, is responsible for implementing the Moab HSP, verifies compliance with health and 
safety requirements, and performs routine health and safety oversight of subcontractors that may 
occasionally work on the interim-action system. 
 
2.6  Radiation Protection Lead 
 
The Moab Radiation Protection Lead is the Contractor representative responsible for all site 
radiation health and safety issues and, together with the Site Safety Coordinator, will provide 
health- and safety-related technical direction to the Ground Water Manager, the Site Manager, 
and the Well Field Operator. 
 
2.7  Environmental Compliance Lead 
 
The Environmental Compliance Lead is the Contractor representative responsible for all 
environmental compliance issues and will provide environmental compliance-related technical 
direction to the Ground Water Manager, Site Manager, and the Well Field Operator and will 
notify the TAC Senior Program Manager in the event of a spill. 
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2.8  Quality Assurance Manager 
 
The Quality Assurance Manager is the Contractor representative responsible for all quality-
assurance issues and will provide quality assurance-related technical support to the Ground 
Water Manager, the Site Manager, and the Well Field Operator. 
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3.0  Ground Water Treatment System 
 
The focus of the interim action is to reduce discharge of contaminated ground water to 
potentially sensitive surface-water areas through mass removal of ammonia from the aquifer and 
by manipulation of ground-water flow gradients. This is accomplished by extracting 
contaminated ground water from or injecting diverted Colorado River water into the well field 
(Configurations 1, 2, 3, and 4) located between the toe of the tailings pile and the Colorado 
River. This is an area where the highest ammonia concentrations have been observed in the 
shallow basin-fill aquifer.  
 
Extracted ground water is transmitted in an above-ground pipeline from the well field to a lined 
evaporation pond located on top of the tailings pile. The evaporation pond is designed to treat 
contaminated ground water by evaporation at an average annual rate of 15 gallons per minute 
(gpm). Additional treatment capacity is provided by (1) 28.4 acres covered by sprinklers that 
spray water from the pond over the top of the tailings pile for eventual evaporation, and 
(2) sprinklers that spray along 9.6 acres of the crest line of the tailings pile. In addition to 
ground-water treatment, the sprinkler systems provide dust control for the tailings pile. The main 
ground-water transmission line from the well-field area to the pond is designed to accommodate 
up to a total of 200 gpm. 
 
Configuration 1 wells are for extraction only, while Configuration 2, 3, and 4 wells are dual-
purpose and can operate as extraction wells or as fresh-water injection wells. The objective of 
fresh-water injection is to create a fresh-water mound that provides a hydraulic barrier between 
the ammonia plume and the river. The infiltration trench also is used for fresh-water injection 
along a stretch adjacent to the north end of the well field. Fresh water discharging to the near-
shore backwater areas provides dilution of ammonia concentrations and thereby improves the 
quality of the surface water in these areas. 
 
Details of the well field and the treatment system, including drawings and specifications, are 
documented in the Moab Project Site Ground Water Interim Action Remediation Construction 
Specifications (DOE 2003b) for Configuration 1. Drawings for Configuration 1 are also included 
as Attachment 1. Configuration 2, 3, and 4 drawings are included as Attachments 2, 3, and 4, 
respectively. Attachment 4 also includes drawings for the infiltration trench. Attachment 5 
contains the construction details for the sprinkler system. The location of the well field, piping, 
and the evaporation pond is shown on Figure 3–1. 
 
3.1  Well Field Design 
 
This section describes the objectives for the different portions of the existing well-field 
system and outlines tasks associated with continued data collection and reporting. As shown on 
Figure 1–2, there are numerous observation wells and well points located adjacent to the existing 
configurations of remediation wells. There are several purposes associated with the different 
areas. The purpose of Baseline-Area characterization is to continue to evaluate the effects of the 
well-field system operation. The Baseline Area has been established to monitor the ground-water 
chemistry and water-level elevation changes that are not under the influence of remediation 
activities associated with the well field or the infiltration trench.  
 



 

 

 

 
Figure 3–1. Treatment System Components
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The primary purpose of operating any of the well-field configurations in extraction mode is to 
intercept ammonia in high-concentration areas, thereby reducing mass loading to the river. 
Results of system operation and monitoring indicate that extraction can pull river water into the 
aquifer and reverse the ground-water flow gradient, at least locally. Figure 3–2 shows this 
reversal conceptually. This reversal should result in reduced discharge of ammonia to near-shore 
areas. However, it is not clear how ground-water extraction affects the brine surface below the 
river and locations of ammonia discharge to the river. 
 

Figure 3–2. General Effects of Operating Remediation Wells for the Purpose of  
Contaminant Mass Removal 
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The purpose of operating Configurations 2, 3, or 4 in injection mode is to determine the 
feasibility of and capacity for diluting ammonia concentrations in the backwater habitat via 
injection of fresh water into the aquifer close to the Colorado River. A conceptual depiction of 
the effects of operating remediation wells for fresh-water injection is shown in Figure 3–3. 
Mounding of fresh water at the injection well(s) helps provide a hydraulic barrier between the 
ammonia plume and the river near its western shore. At this time, the purpose of the infiltration 
trench is to obtain operational performance data regarding flow rates and associated ground-
water mounding.  
 
Configuration 1 
 
The primary purpose of operating Configuration 1 is to intercept ammonia in high-concentration 
areas, thereby reducing mass loading to the River. Figure 3–4 shows the existing wells and 
piezometers associated with Configuration 1. Results of system operation and monitoring 
indicate that extraction can pull river water into the aquifer and reverse the ground-water flow 
gradient at least locally. Figure 3–2 shows this reversal conceptually. This reversal should result 
in reduced discharge of ammonia to near-shore areas.  
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Figure 3–3. General Effects of Fresh Water Injection via Remediation Wells 

 
Configuration 1 was constructed in 2003 and modified in 2005 with the addition of one 
observation well and five piezometers. Configuration 1 currently consists of a total of 
10 pumping wells, 20 observation wells, and nine shallow Solinst drive-point well points  
(Figure 3–4). The pumping wells are located within an area approximately 75 feet wide by  
250 feet long and are evenly spaced approximately every 25 feet along an axis parallel to and 
approximately 100 feet from the west bank of the Colorado River. The observation wells are 
nested in the center of the configuration approximately 15 to 20 feet on either side of the axis and 
at both ends. The nine well points are nested in groups of three and located in the riverbed along 
a line that is perpendicular to the shoreline and through the center of the configuration. 
 
Configuration 2 
 

The objectives of Configuration 2 when in extraction mode are the same as those for 
Configuration 1 and conceptually as shown in Figure 3–2.  
 
The purpose of continued operation of Configuration 2 is to determine the feasibility and capacity 
of diluting ammonia concentrations in the backwater habitat via injection of fresh water into the 
aquifer close to the Colorado River. Figure 3–4 shows the existing wells and well points associated 
with Configuration 2. A conceptual depiction of the effects of operating Configuration 2 for fresh-
water injection is shown in Figure 3–3. Mounding of fresh water at the injection well(s) helps 
provide a hydraulic barrier between the ammonia plume and the river near its western shore. 
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Figure 3–4. Existing Well Locations for Interim Action Well Field, Infiltration Trench, and Baseline Area  
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Injection of fresh water (diverted Colorado River water) into areas near the river has been 
demonstrated to depress the brine surface and possibly moves ground-water discharge of the 
ammonia plume farther toward the east than occurs under baseline conditions. The diverted 
Colorado River water discharging to the near-shore backwater areas provides dilution of 
ammonia concentrations and thereby improves the local surface-water quality. Results of 
ongoing system operation and monitoring indicate that injection can dilute concentrations of 
ammonia at least locally.  
 
Configuration 2 was constructed in 2004 and modified in 2005 with the addition of three 
observation wells and five piezometers. Configuration 2 currently consists of a total of 10 dual-
purpose extraction or injection wells, 16 observation wells, and nine shallow Solinst drive-point 
well points (Figure 3–4). The wells are located within an area approximately 75 feet wide by  
300 feet long and are evenly spaced approximately every 30 feet along an axis parallel to and 
approximately 50 feet from the west bank of the Colorado River. The observation wells are 
nested in the center of the configuration approximately 15 to 20 feet on either side of the axis and 
at both ends. The nine well points are nested in groups of three and located in the riverbed along 
a line that is perpendicular to the shoreline and through the center of the configuration. 
 
Configuration 3 
 
The objectives of Configuration 3 when in extraction mode are the same as those for 
Configuration 1. The objectives of Configuration 3 when in injection mode are the same as those 
for Configuration 2. Figure 3–4 shows the existing wells and well points associated with 
Configuration 3. Based on operational experience of Configurations 1 and 2, different depths, 
screen lengths, and well construction details were used to improve efficiency of the system for 
Configuration 3. Conceptually, the system acts in a similar manner to both Configuration 1 
(Figure 3–2) and Configuration 2 (Figure 3–3). 
 
Configuration 3 was constructed in 2005 and consists of a total of 10 dual-purpose extraction 
or injection wells, 11 observation wells, and nine shallow Solinst drive-point well points  
(Figure 3–4). The wells are located within an area approximately 75 feet wide by 300 feet long 
and are evenly spaced approximately every 30 feet along an axis parallel to and approximately 
50 feet from the west bank of the Colorado River. The observation wells are nested in the center 
of the configuration approximately 15 to 20 feet on either side of the axis and at both ends. The 
nine well points are nested in groups of three and located in the riverbed along a line that is 
perpendicular to the shoreline and through the center of the configuration. 
 
Each individual well is equipped with a submersible pump with an operating range rated between 
1 to 10 gpm. The pumps are equipped with thermal-overload protection and are designed to cycle 
every 15 minutes if the ground-water level in the well decreases below the pump intake. 
 
Configuration 4 
 
The objectives of Configuration 4 when in extraction mode are the same as those for 
Configuration 1. The objectives of Configuration 4 when in injection mode are the same as those 
mentioned for Configuration 2. Figure 3–4 shows the existing wells and well points associated 
with Configuration 4. 



 

Ground Water Operations and Maintenance Plan               U.S. Department of Energy 
DOE-EM/GJ1220-2008          Revision 4 
Page 3-8                            April 2008 

As was conducted for Configuration 3 based on operational experience of Configurations 1 and 
2, different depths, screen lengths. and well-construction details were used to improve efficiency 
of the system for Configuration 4. Conceptually, the system acts in a similar manner to both 
Configuration 1 (Figure 3–2) and Configuration 2 (Figure 3–3). 
 
Configuration 4 was constructed in 2006 and consists of a total of 10 dual-purpose extraction 
or injection wells, eight observation wells, and six shallow Solinst drive-point well points 
(Figure 3–4). The wells are located within an area approximately 75 feet wide by 300 feet long 
and are evenly spaced approximately every 30 feet along an axis parallel to and approximately 
75 feet from the west bank of the Colorado River. The observation wells are nested in the center 
of the configuration approximately 15 to 20 feet on either side of the axis and at both ends. The 
six well points are nested in groups of three and located in the riverbed along a line that is 
perpendicular to the shoreline and through the center of the configuration. 
 
Each individual well is equipped with a submersible pump with an operating range rated between 
1 to 10 gpm. The pumps are equipped with thermal-overload protection and are designed to cycle 
every 15 minutes if the ground-water level in the well decreases below the pump intake. 
 
Contaminated ground water withdrawn from pumping wells is piped to their respective 
collection manifold and then discharged to an evaporation pond located on top of the tailings 
pile. Flow rate, pressure, and cumulative volume are monitored at each well and at the collection 
manifolds. Valves and sampling ports are available at each well for sample collection. When 
remediation wells are operated in the injection mode, fresh water is pumped from an onsite 
storage pond and piped to each well. Flow rate and cumulative volume are monitored at each 
well and at the fresh-water storage pond. The same valves and sampling ports used for the 
extraction mode are also available for sample collection during the injection mode. 
 
Infiltration Trench 
 
The objectives of the infiltration trench are similar to those mentioned for Configuration 2 when 
operated in injection mode. At this time, the primary purpose of the trench is to obtain 
operational data on the amounts and flow rate of water that can be injected (infiltrated) into a 
subsurface trench. This data will be compared to the well configurations that are operated in 
injection mode. 
 
The infiltration trench was installed in August and September 2006 and consists of 
approximately 160 linear feet of 4-inch polyvinyl chloride (PVC) that is buried at a depth of 
about 10 feet. The PVC pipe is surrounded by gravel, and a filter fabric covers the top of the 
gravel to help reduce silt accumulation in the gravel pack from the overlying native backfill. The 
infiltration trench is located parallel to and approximately 50 feet from the west bank of the 
Colorado River. Four observation wells are located adjacent to the trench, and three riverbed 
well points are also in place downgradient (to the southeast) off the middle of the trench. 
 
Baseline Area 
 
The Baseline Area is located upstream of the well-field configurations and the infiltration trench, 
as shown on Figure 1–2. Sampling will occur to better understand the characteristics and 



 

processes in the hyporheic zone shown on Figure 3–5 (e.g., location of the brine surface, flow 
paths and hydraulic gradients, ammonia concentrations).  
 
Sampling of the Baseline Area wells in 2004 was limited and did not provide adequate data to 
separate natural system variability (largely as a result of fluctuations in river stage) from changes 
caused by operation of the active remediation systems. Monitoring of the Baseline Area since 
2005 has occurred more frequently, generally monthly, to provide this needed information. 
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Figure 3–5. Microbially Mediated Processes in the Hyporheic Zone 
 
3.1.1  Well Installation and Construction 
 
In general, the subsurface in the vicinity of the well field consists of sandy silt and silty sand 
deposits in the uppermost 10 feet below ground surface (bgs), which is underlain by 6 feet of fine 
to coarse-grained sand. At a depth of approximately 16 feet bgs, a gravelly sand unit is present 
with thin interbedded clayey, gravelly sand units. Beginning at 29 feet bgs, the lithology consists 
primarily of gravelly sand. The deepest depth drilled during recent investigations at the well field 
was 65 feet. Lithologic logs and well-completion information for each well are presented in 
Appendix A (Well Boring and Construction Logs). 
 
3.1.1.1 Baseline Area 
 
The Baseline Area is located just to the south of the confluence of Moab Wash and the Colorado 
River (Figure 1–2) and is utilized as the background area for well-field performance assessment. 
This area is comprised of observation wells and riverbed well points installed during various 
times since 2000. The four SMI wells, which are screened over various depths, were installed in 
October 2000 using ODEX/air rotary drilling equipment. Wells 0405 and 0406 were installed 
with a Geoprobe rig in December 2001, and wells 0488 and 0493 were installed using an air-
percussion drilling method in July 2004. The nine riverbed piezometers were initially installed in 
August 2004 and upgraded to well points in September 2006. These stainless steel well points 
consist of a 1-foot screened section and were installed using a direct push method in the same 
borehole as the original piezometer. Well-construction information for the Baseline Area is 
summarized in Table 3–1, and the logs are included in Appendix A. 
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Table 3–1. Summary of Well Construction Information for the Baseline Area 
 

Well Well Type/ 
Relative Depth 

Diameter 
(inches) 

Ground Elevation
(ft above msl) 

Screen Interval 
(ft bgs) 

Total Depth 
(ft bgs) 

0405 Observation / Shallow 1 3,966.40 15.1 – 20.0 20.3 
0406 Observation / Shallow 1 3,967.90 13.2 – 18.0 18.3 
0488 Observation / Deep 6 3,966.82 25.0 – 40.0 40.3 
0493 Observation / Deep 6 3,966.08 45.0 – 55.0 55.3 

SMI-PW01 Observation / Deep 4 3,966.40 20.1 – 60.1 60.2 
SMI-PZ1D2 Observation / Deep 2 3,966.40 69.8 – 74.8 75.0 
SMI-PZ1M Observation / Deep 2 3,966.30 55.5 – 60.5 60.8 
SMI-PZ1S Observation / Shallow 2 3,966.70 13.9 – 18.9 19.1 

0494 Riverbed Well Point 1 3,957.41 2.4 – 3.4 3.4 
0495 Riverbed Well Point 1 3,957.41 4.6 – 5.6 5.6 
0597 Riverbed Well Point 1 3,957.41 9.3 – 10.3 10.3 
0496 Riverbed Well Point 1 3,955.62 2.2 – 3.2 3.2 
0497 Riverbed Well Point 1 3,955.62 4.0 – 4.9 4.9 
0598 Riverbed Well Point 1 3,955.62 9.1 – 10.1 10.1 
0617 Riverbed Well Point 1 3,954.24 1.7 – 2.7 2.7 
0618 Riverbed Well Point 1 3,954.24 5.3 – 6.3 6.3 
0599 Riverbed Well Point 1 3,954.24 9.4 – 10.4 10.4 

msl = mean sea level 
bgs = below ground surface 
 
3.1.1.2 Configuration 1 
 
Configuration 1 extraction wells are installed to depths that range from approximately 21 to 
25 feet bgs. Eight of the wells are screened between 10 and 20 feet bgs, and two are screened 
between 9 and 24 feet bgs. The 10 Configuration 1 extraction wells (0470 through 0479) and the 
six observation wells (0480 through 0485) shown in Figure 3–4 were installed in June 2003 
using an air-hammer percussion method. An additional 11 observation wells (0551 through 
0561) were installed in July 2004 using the same drilling method. Observation wells 0403 and 
0407 were installed in December 2001, and four piezometers (0562 through 0565) were installed 
in August 2004 using a direct-push method. An additional observation well (0596) was installed 
in June 2005, and five piezometers (0606, 0607, 0608, 0611, and 0612) were installed in 
September 2005 using a direct-push method. The original open-ended piezometers were replaced 
in September 2006 with stainless steel, drive-point well points manufactured by Solinst. These 
well points have a 1-foot screened section, and they were also installed using a direct-push 
method in the same borehole as the original. Well-construction information for Configuration 1 
is summarized in Table 3–2, and the logs are included in Appendix A. 
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Table 3–2. Summary of Well Construction Information for Configuration 1 
 

Well Well Type/ 
Relative Depth 

Diameter 
(inches)

Ground Surface 
Elevation  

(ft above msl) 

Screen 
Interval 
(ft bgs) 

Total Depth 
(ft bgs) 

0403 Observation / Shallow 1 3,966.90 13.3 − 18.2 18.4 
0407 Observation / Shallow 1 3,967.20 13.3 − 18.3 18.5 
0470 Extraction / Shallow 4 3,966.56 10.3 − 19.7 21.3 
0471 Extraction / Shallow 4 3,966.59 10.3 − 19.7 21.3 
0472 Extraction / Shallow 4 3,966.62 10.3 − 19.7 21.3 
0473 Extraction / Shallow 4 3,966.67 10.3 − 19.7 21.3 
0474 Extraction / Shallow 4 3,967.02 10.3 – 19.7 21.3 
0475 Extraction / Shallow 4 3,967.13 10.3 – 19.7 21.3 
0476 Extraction / Shallow 4 3,967.38 10.3 – 19.7 21.3 
0477 Extraction / Shallow 4 3,967.30 10.3 – 19.7 21.3 
0478 Extraction / Shallow 4 3,966.82 9.6 – 23.9 25.5 
0479 Extraction / Shallow 4 3,966.60 9.3 – 23.6 25.2 
0480 Observation / Shallow 4 3,966.94 15.5 – 19.8 20.3 
0481 Observation / Intermediate 4 3,967.01 25.4 – 29.7 31.3 
0482 Observation / Deep 4 3,967.03 55.4 – 59.7 61.3 
0483 Observation / Shallow 4 3,967.00 15.5 – 19.8 20.3 
0484 Observation / Intermediate 4 3,967.19 25.5 – 29.8 30.3 
0485 Observation / Deep 4 3,966.99 55.6 – 59.9 60.4 
0551 Observation / Shallow 1 3,966.65 10.3 – 20.3 20.6 
0552 Observation / Shallow 1 3,966.33 10.2 – 20.2 20.4 
0553 Observation / Shallow 1 3,966.87 10.6 – 20.5 20.8 
0554 Observation / Shallow 1 3,967.63 10.4 – 20.4 20.6 
0555 Observation / Shallow 1 3,967.32 10.2 – 20.1 20.4 
0556 Observation / Shallow 1 3,966.69 10.2 – 20.1 20.4 
0557 Observation / Intermediate 6 3,967.01 35.0 – 45.0 45.9 
0558 Observation / Intermediate 6 3,966.85 35.0 – 45.0 45.1 
0559 Observation / Shallow 1 3,967.84 10.5 – 20.5 20.7 
0560 Observation / Intermediate 6 3,966.95 30.0 – 40.0 40.4 
0561 Observation / Deep 6 3,966.46 45.2 – 55.2 55.3 
0562 Riverbed Well Point 1 3,953.82 1.3 – 2.3 2.3 
0563 Riverbed Well Point 1 3,953.82 4.6 – 5.6 5.6 
0564 Riverbed Well Point 1 3,953.50 1.2 – 2.2 2.2 
0565 Riverbed Well Point 1 3,953.50 4.0 – 5.0 5.0 
0596 Observation/Shallow 1 3.966.91 15.3 –25.3 25.5 
0606 Riverbed Well Point 1 3.953.82 9.3 – 10.3 10.3 
0607 Riverbed Well Point 1 3,953.50 9.6 – 10.6 10.6 
0608 Riverbed Well Point 1 3,954.57 8.9 – 9.9 9.9 
0611 Riverbed Well Point 1 3,954.57 2.2 – 3.2 3.2 
0612 Riverbed Well Point 1 3,954.57 4.3 – 5.3 5.3 
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3.1.1.3 Configuration 2 
 
Configuration 2 consists of alternating shallow and deep dual-purpose wells. The shallow wells 
are screened at depths between 15 to 30 feet bgs. The deep wells are screened at depths between 
25 to 40 feet bgs. The 10 Configuration 2 wells (0570 through 0579) and the 10 observation 
wells (0580 through 0589) shown Figure 3–4 were installed in July 2004 using an air-hammer 
percussion method. Observation wells 0401, 0402, and 0408 were installed in December 2001. 
Four piezometers (0590 through 0593) were installed in August 2004 using a direct-push 
method. In June 2005, three observation wells (0600, 0601, and 0602) were installed, and in 
September 2005, five piezometers (0603, 0604, 0605, 0615 and 0616) were installed using a 
direct-push method. In addition, two piezometers (0592 and 0593) were abandoned as a result of 
silting and replaced with 0613 and 0614, respectively. The original open-ended piezometers were 
replaced in September 2006 with stainless steel, drive-point piezometers manufactured by 
Solinst. These well points have a one-foot screened section, and they were also installed using a 
direct-push method in the same borehole as the original. Well construction information for 
Configuration 2 wells is summarized in Table 3–3, and the logs are included in Appendix A. 
 
3.1.1.4 Configuration 3 
 
Configuration 3 consists of 10 dual-purpose wells. The wells are screened at depths between 
15 to 45 feet bgs. The 10 Configuration 3 wells (0670 through 0679) and the 10 observation 
wells (0680 through 0689) shown in Figure 3–4 were installed in June and August 2005. Deep 
wells were installed using an air-hammer percussion method, while shallow observation wells 
were installed using a direct-push method. Nine piezometers (0690 through 0698) were installed 
in September 2005 using a direct-push method. The original open-ended well points were 
replaced in September 2006 with stainless steel, drive-point piezometers manufactured by 
Solinst. These well points have a 1-foot screened section, and they were also installed using a 
direct-push method in the same borehole as the original. Well-construction information for 
Configuration 3 wells is summarized in Table 3–4, and the logs are included in Appendix A. 
 
3.1.1.5 Configuration 4 
 
Configuration 4 consists of 10 dual-purpose wells. The wells are screened at depths between 
approximately 15 to 35 feet bgs. The 10 Configuration 4 remediation wells (0770 through 0779) 
and the eight observation wells (0780 through 0787) shown in Figure 3–4 were installed in May 
and August 2006. Deeper wells were installed using an air-rotary, casing-hammer method while 
shallow observation wells were installed using a direct-push method. Six well points (0790 
through 0795) were installed in September 2006 using a direct-push method. They consist of a 
stainless-steel drive point manufactured by Solinst along with a steel riser. These well points 
have a 1-ft screened section. Well-construction information for Configuration 4 wells is 
summarized in Table 3–5, and the logs are included in Appendix A. 
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Table 3–3. Summary of Well Construction Information for Configuration 2 
 

Well Well Type/ 
Relative Depth 

Diameter 
(inches) 

Ground Surface 
Elevation 

(ft above msl) 
Screen Interval 

(ft bgs) 
Total Depth 

(ft bgs) 

0401 Observation / Shallow 1 3,967.70 13.0 – 17.9 18.9 
0402 Observation / Shallow 1 3,967.70 13.4 – 18.3 18.5 

0408 Observation / Shallow 1 3,967.80 23.0 − 7.9 28.0 
0570 Dual Purpose / Shallow 6 3,967.52 15.0 – 30.0 31.3 
0571 Dual Purpose / Deep 6 3,967.01 25.0 − 40.0 41.3 
0572 Dual Purpose / Shallow 6 3,967.01 15.0 − 30.0 31.3 
0573 Dual Purpose / Deep 6 3,967.70 25.0 − 40.0 41.3 
0574 Dual Purpose / Shallow 6 3,967.30 15.0 − 30.0 31.3 
0575 Dual Purpose / Deep 6 3,967.30 25.0 − 40.0 41.3 
0576 Dual Purpose / Shallow 6 3,967.17 15.0 − 30.0 31.3 
0577 Dual Purpose / Deep 6 3,967.59 25.0 − 40.0 41.3 
0578 Dual Purpose / Shallow 6 3,967.80 15.0 − 30.0 31.3 
0579 Dual Purpose / Deep 6 3,967.21 25.0 − 40.0 41.3 
0580 Observation / Shallow 1 3,967.52 10.2 − 20.2 20.4 
0581 Observation / Shallow 1 3,967.01 10.3 − 20.3 20.5 
0582 Observation / Shallow 1 3,967.67 9.8 − 19.7 20.0 
0583 Observation / Shallow 1 3,967.53 8.9 − 18.8 19.1 
0584 Observation / Shallow 1 3,967.17 10.3 − 20.2 20.5 
0585 Observation / Shallow 1 3,967.59 10.4 − 20.3 20.6 
0586 Observation / Shallow 1 3,967.21 10.0 − 19.9 20.2 
0587 Observation / Shallow 1 3,967.30 10.0 − 19.6 20.2 
0588 Observation / Intermediate 6 3,967.22 24.8 − 34.8 35.0 
0589 Observation / Deep 6 3,966.98 42.7 − 52.7 53.0 
0590 Riverbed Well Point 1 3,953.82 1.0 – 2.0 2.0 
0591 Riverbed Well Point 1 3,953.82 3.9 – 4.9 4.9 
0592 Abandoned Piezometer 1 3,953.46 na 2.1 
0593 Abandoned Piezometer 1 3,953.53 na 4.1 
0600 Observation / Shallow 1 3,966.88 19.5 − 29.5 29.7 
0601 Observation / Shallow 1 3,967.09 19. 6 − 29.5 29.7 
0602 Observation / Shallow 1 3,967.57 9.5 − 19.5 19.7 
0603 Riverbed Well Point 1 3,953.82 9.2 – 10.2 10.2 
0604 Riverbed Well Point 1 3,955.59 7.3 – 8.3 7.8 
0605 Riverbed Well Point 1 3,954.96 9.4 – 10.4 10.4 

0613 Riverbed Well Point 
(replaces 0592) 1 3.955.59 1.2 – 2.2 2.2 

0614 Riverbed Well Point 
(replaces 0593) 1 3.955.59 5.1 – 6.1 6.1 

0615 Riverbed Well Point 1 3,954.96 1.4 – 2.4 2.4 
0616 Riverbed Well Point 1 3,954.96 5.3 – 6.3 6.3 

na = not applicable 
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Table 3–4. Summary of Well Construction Information for Configuration 3 
 

Well Well Type/ 
Relative Depth 

Diameter 
(inches) 

Ground Surface 
Elevation 

(ft above msl) 
Screen Interval 

(ft bgs) 
Total Depth 

(ft bgs) 

0670 Dual Purpose / Deep 6 3,967.05 15.7 − 45.9 46.3 
0671 Dual Purpose / Deep 6 3,967.31 14.4 − 44.4 44.8 

0672 Dual Purpose / Deep 6 3,967.27 15.0 − 45.0 45.4 
0673 Dual Purpose / Deep 6 3,967.19 16.3 − 46.3 46.7 
0674 Dual Purpose / Deep 6 3,967.11 15.1 − 45.1 45.5 
0675 Dual Purpose / Deep 6 3,966.99 16.0 − 46.0 46.4 
0676 Dual Purpose / Deep 6 3,967.27 15.9 − 45.9 46.3 
0677 Dual Purpose / Deep 6 3,967.17 15.2 − 45.2 45.6 
0678 Dual Purpose / Deep 6 3,967.11 16.3 – 46.3 46.6 
0679 Dual Purpose / Deep 6 3,967.03 15.0 − 45.0 45.4 
0680 Observation / Shallow 1 3,967.75 9.9 − 19.8 20.0 
0681 Observation / Shallow 1 3,967.65 10.2 − 20.2 20.4 
0682 Observation / Shallow 1 3,968.25 19.6 − 29.5 29.7 
0683 Observation / Shallow 1 3,967.76 21.2 − 31.2 31.4 
0684 Observation / Shallow 1 3,968.48 11.3 − 21.3 21.5 
0685 Observation / Shallow 1 3,967.11 20.0 − 30.0 30.2 
0686 Observation / Shallow 1 3,967.08 10.0 − 20.0 20.2 
0687 Observation / Shallow 1 3,966.74 20.0 − 30.0 30.2 
0688 Observation / Deep 6 3,966.57 30.6 − 40.6 41.0 
0689 Observation / Deep 6 3,966.62 46.0 − 56.0 56.4 
0690 Riverbed Well Point 1 3,957.15 3.3 – 4.3 4.3 
0691 Riverbed Well Point 1 3,957.15 6.5 – 7.5 7.5 
0692 Riverbed Well Point 1 3,957.15 9.7 – 10.1 10.1 
0693 Riverbed Well Point 1 3,955.36 2.0 – 3.0 3.0 
0694 Riverbed Well Point 1 3,955.36 4.3 – 5.3 5.3 
0695 Riverbed Well Point 1 3,955.36 9.3 – 10.3 10.3 
0696 Riverbed Well Point 1 3,954.50 1.3 – 2.3 2.3 
0697 Riverbed Well Point 1 3,954.50 4.3 – 5.3 5.3 
0698 Riverbed Well Point 1 3,954.50 9.9 – 10.3 10.3 

 



 

U.S. Department of Energy             Ground Water Operations and Maintenance Plan Moab UMTRA Project 
Revision 4                         DOE-EM/GJ1220-2008 
April 2008         Page 3-15 

Table 3–5. Summary of Well Construction Information for Configuration 4 
 

Well Well Type/ 
Relative Depth 

Diameter 
(inches) 

Ground Surface 
Elevation 

(ft above msl) 
Screen Interval 

(ft bgs) 
Total Depth 

(ft bgs) 

0770 Dual Purpose / Deep 6 3,968.86 14.9 – 34.8 35.2 
0771 Dual Purpose / Deep 6 3,969.04 15.0 – 34.9 35.3 

0772 Dual Purpose / Deep 6 3,969.21 15.2 – 35.1 35.5 
0773 Dual Purpose / Deep 6 3,969.15 15.2 – 35.1 35.5 
0774 Dual Purpose / Deep 6 3,968.77 15.5 – 35.4 35.8 
0775 Dual Purpose / Deep 6 3,969.18 15.1 – 35.0 35.4 
0776 Dual Purpose / Deep 6 3,968.97 15.2 – 35.1 35.5 
0777 Dual Purpose / Deep 6 3,968.76 15.3 – 35.2 35.6 
0778 Dual Purpose / Deep 6 3,968.93 15.1 – 35.0 35.4 
0779 Dual Purpose / Deep 6 3,968.34 15.7 – 35.6 36.0 
0780 Observation / Shallow 6 3,968.45 20.3 –30.1 30.5 
0781 Observation / Deep 6 3,968.56 44.8 – 54.5 55.0 
0782 Observation / Deep 6 3,968.46 31.0 – 40.8 41.2 
0783 Observation / Shallow 2 3,968.82 8.6 – 18.6 19.1 
0784 Observation / Shallow 2 3,968.73 9.4 – 19.4 19.9 
0785 Observation / Shallow 2 3,969.24 9.6 – 19.6 20.1 
0786 Observation / Shallow 6 3,968.14 20.5 – 30.3 30.7 
0787 Observation / Deep 6 3,968.43 35.4 – 45.2 45.7 
0790 Riverbed Well Point 1 3,953.91 2.0 – 3.0 3.0 
0791 Riverbed Well Point 1 3,953.91 4.3 – 5.3 5.3 
0792 Riverbed Well Point 1 3,953.91 9.3 – 10.3 10.3 
0793 Riverbed Well Point 1 3,952.69 2.0 – 3.0 3.0 
0794 Riverbed Well Point 1 3,952.69 4.3 – 5.3 5.3 
0795 Riverbed Well Point 1 3,952.69 9.3 – 10.3 10.3 

 
3.1.1.6 Infiltration Trench 
 
The four observation wells (0730 through 0733) used to monitor the fresh-water mounding 
adjacent to the infiltration trench were installed using the Geoporobe in late May and early 
June 2006 and September 2006. The three riverbed well points (similar to well points installed 
for Configurations 1, 2, 3, and 4) were installed in November 2006. Table 3–6 summarizes the 
well construction information, and Appendix A contains the logs. 
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Table 3–6. Summary of Well Construction Information for the Infiltration Trench 
 

Well Well Type/ 
Relative Depth 

Diameter 
(inches) 

Ground Surface 
Elevation 

(ft above msl) 
Screen Interval 

(ft bgs) 
Total Depth 

(ft bgs) 

0730 Observation / Shallow 2 3,965.90 8.6 – 18.6 19.1 
0731 Observation / Shallow 2 3,966.95 9.4 – 19.4 19.9 
0732 Observation / Shallow 2 3,967.02 9.6 – 19.6 20.1 
0733 Observation / Shallow 2 3,966.31 20.5 – 30.3 30.7 
0724 Riverbed Wellpoint 1 3,957.50 2.4 – 3.4 3.4 
0725 Riverbed Wellpoint 1 3,957.50 4.6 – 5.6 5.6 
0726 Riverbed Wellpoint 1 3,957.50 9.8 – 10.5 10.5 

 
3.1.2  Well Development 
 
Wells were developed using standard surge and bail techniques. Development continued until the 
turbidity of the discharge water dropped below 10 nephelometric turbidity unit (NTU)s. On 
average, more than two hours was spent developing each well. The turbidity of the discharge 
water from some wells dropped quickly below the 10-NTU limit, which meant that limited time 
was required to develop those wells. Development records for each well are contained in 
Appendix B (Well Development Records). 
 
3.1.3  Hydraulic Tests 
 
3.1.3.1 Configuration 1 
 
Step-tests were conducted at each of the Configuration 1 extraction wells after they were 
developed to collect hydraulic properties of the aquifer prior to operating the wells. Plots of the 
results obtained from the step-tests are presented in Appendix C (Step-test Plots). Pumping rates, 
drawdown, and calculated specific capacity for each step-test performed are presented in  
Table 3–7.  
 
Specific capacities at Configuration 1 during the 3-gpm step (first step) range from 3.75 
gpm/foot (wells 0476, 0478, and 0479) to 5.0 gpm/foot (wells 0470, 0473, and 0474). 
Comparable specific capacities for the 10-gpm step (second step) range from 2.94 gpm/foot (well 
0478) to 6.25 gpm/foot (well 0470). Specific capacities during the third step had pumping rates 
in the 11- to 20-gpm range from 1.95 gpm/foot (well 0478) to 5.56 gpm/foot (well 0474).  
 
3.1.3.2 Configuration 2 
 
Step-tests were conducted at all of the Configuration 2 wells after development. These tests were 
designed to collect hydraulic properties of the aquifer from different vertical intervals by first 
simultaneously pumping all the shallow wells, then the deep wells, and then both shallow and 
deep wells combined. Plots of the results obtained from the tests are presented in Appendix C 
(Step-test Plots). Pumping rates, drawdown, and calculated specific capacity for each test 
performed are presented in Table 3–8.
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Table 3–7. Pumping Rates, Drawdowns, and Calculated Specific Capacities for Configuration 1 Wells 
 

1st Step 2nd Step 3rd Step 
Well Q 

(gpm) 
s 

(ft) 
Specific 
Capacity 
(gpm/ft) 

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

0470 3 0.6 5.00 10 1.6 6.25 20 4.8 4.17 
0471 3 0.7 4.29 10 2.1 4.76 15.5 4.7 3.30 
0472 3 0.7 4.29 10 2.1 4.76 15.5 4.1 3.78 
0473 3 0.6 5.00 10 2.3 4.35 14 5.8 2.41 
0474 3 0.6 5.00 10 1.5 6.67 15 2.7 5.56 
0475 3 0.7 4.29 10 2.6 3.85 12.5 4.8 2.60 
0476 3 0.8 3.75 10 3.3 3.03 11 4.8 2.29 
0477 3 0.7 4.29 10 2.5 4.00 12 4.5 2.67 
0478 3 0.8 3.75 10 3.4 2.94 12.5 6.4 1.95 
0479 3 0.8 3.75 10 2.9 3.45 12 5.8 2.07 

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet;  
gpm/ft = gallons per minute per foot. 
 

Table 3–8. Pumping Rates, Drawdown, and Calculated Specific Capacities for Configuration 2 Wells 

Shallow Test Deep Test Combination Test 
Well Q 

(gpm) 
s 

(ft) 
Specific 
Capacity 
(gpm/ft) 

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

0570 1.85 12.3 0.25    1.05 13.2 0.08 
0571    3.42 20.8 0.16 2.13 22.6 0.09 
0572 2.23 13.1 0.17    0.84 12.9 0.07 
0573    3.66 15.3 0.24 1.84 23.2 0.08 
0574 1.50 13.8 0.11    0.64 14.1 0.05 
0575    3.77 15.4 0.24 1.40 20.3 0.07 
0576 1.34 11.4 0.12    0.83 13.5 0.06 
0577    − − − 4.97 21.9 0.23 
0578 1.27 14.3 0.09    0.43 14.8 0.03 
0579    9.38 11.26 0.83 8.84 19.7 0.45 

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet;  
gpm/ft = gallons per minute per foot. 
 
The deep wells produce the highest pumping rates because of the greater amount of saturated 
thickness available for drawdown. The shallow test was conducted over an eight-day period 
between September 14, 2004, and September 22, 2004. During this test, the pumping rates 
ranged from a minimum of 1.3 gpm to a maximum of 2.2 gpm. The deep test was conducted 
over a six-day period between September 8, 2004, and September 13, 2004. Pumping rates 
ranged from a minimum of 3.4 gpm to a maximum of 9.4 gpm. The lowest pumping rates were 
observed when both the shallow wells and the deep wells were operated in combination. During 
this test the pumping rates ranged from 0.4 gpm to 8.8 gpm. 
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3.1.3.3 Configuration 3 
 
Step-tests were conducted at selected remediation wells in Configuration 3 (the plots are 
included in Appendix C). These tests were designed to estimate the well field hydraulic 
properties of the aquifer prior to the startup of long-term ground-water extraction. Mechanical 
problems did not allow for the completion of the tests for the first step at wells 0670, 0673, and 
0675.  
 
Specific capacities at Configuration 3 during the 5-gpm step (first step) range from 10 gpm/foot 
(well 0677) to 16.7 gpm/foot (well 0679). During the second step, in which more tests were 
completed, specific capacities range from 7.5 to 25 gpm/foot (wells 0673 and 0670, 
respectively). Comparable specific capacities were measured during the third step, with a range 
from 7.4 to 17.9 gpm/foot (again wells 0673 and 0670, respectively). Pumping rates, measured 
drawdown, and the calculated specific capacity for each test performed are presented in  
Table 3–9.  
 
Table 3–9. Pumping Rates, Measured Drawdown, and Calculated Specific Capacities for Configuration 3 

Remediation Wells 

1st Step 2nd Step 3rd Step 
Well Q 

(gpm) 
s 

(ft) 
Specific 
Capacity 
(gpm/ft) 

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

0670 na na na 10 0.4 25.0 25 1.4 17.9 
0673 na na na 15 2.0 7.5 25 3.4 7.4 
0675 na na na 10 1.0 10.0 20 2.5 8.0 
0677 5 0.5 10.0 10 0.6 16.7 20 1.5 13.3 
0679 5 0.3 16.7 10 1.3 7.7 20 1.6 12.5 

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet;  
gpm/ft = gallons per minute per foot. 
 
3.1.3.4 Configuration 4 
 
Step-tests were conducted at selected wells in Configuration 4 (Appendix C). As with the other 
well field configurations, these tests following development were designed to collect hydraulic 
properties of the aquifer prior to operating the wells. Unlike other step tests conducted at the well 
field, these tests were completed after all piping, pumps, and flow meters were installed. 
 
The well 778 step-test had to be completed while adjacent well 779 was pumping at a rate of 
approximately 6 gpm. All other tests were conducted with no adjacent wells actively pumping. 
As a result, the specific capacity results for 778 are considerably lower compared to the other 
results obtained from other tests. The pump/control box for the pump installed in well 779 was 
not operating properly during the test, and the results may not be representative. 
 
Excluding the 778 and 779 test data, the specific capacities of the remediation wells tested at 
Configuration 4 during the 3-gpm step (first step) range from 12.0 gpm/foot (wells 0772 and 
0776) to 17.6 gpm/foot (well 0770). Comparable specific capacities for the 5-gpm step 
(second step) range from 11.4 gpm/foot (well 0772) to 18.5 gpm/foot (well 0770). Specific 
capacities during the third step that had a pumping rate of 10 gpm range from 11.5 gpm/foot 
(well 0772) to 17.2 gpm/foot (well 0770). Pumping rates, drawdown, and calculated specific 
capacity for each test performed are presented in Table 3–10.
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Table 3–10. Pumping Rates, Drawdown, and Calculated Specific Capacities for 
Configuration 4 Remediation Wells 

1st Step 2nd Step 3rd Step 
Well Q 

(gpm) 
s 

(ft) 
Specific 
Capacity 
(gpm/ft) 

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

0770 3 0.17 17.6 5 0.27 18.5 10 0.58 17.2 
0771 3 0.18 16.7 5 0.31 16.1 10 0.68 14.7 
0772 3 0.25 12.0 5 0.44 11.4 10 0.87 11.5 
0773 3 0.21 14.3 5 0.34 14.7 10 0.68 14.7 
0776 3 0.25 12.0 5 0.4 12.5 10 0.81 12.3 
0778 3 0.64 4.7 5 1.13 4.4 8 1.87 4.3 
0779 3 0.34 8.8 5 0.53 9.4 6 0.63 9.5 

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet;  
gpm/ft = gallons per minute per foot. 
 
3.1.4  Initial Well Field Parameters and Analytical Results 
 
3.1.4.1 Configuration 1 
 
The initial well development data that can be used to evaluate the interim action’s effectiveness 
in reducing ammonia concentrations in the backwater areas was collected prior to operating the 
system. Two rounds of sampling and analysis were conducted at Configuration 1 to establish 
baseline physical and geochemical characteristics of the ground water. 
 
The first round consisted of collecting ground-water samples from the 10 extraction wells and 
from the six observation wells. A total of three to six samples were collected from each well at 
approximately every 2 feet in depth across the saturated portion of the screen interval using a 
peristaltic pump. Field measurements were performed for temperature, specific conductance, and 
pH with an YSI 6920 monitoring instrument to profile vertical changes in water quality. 
Measurements were recorded after the intake line was purged to ensure the sample was 
representative and after the field parameters stabilized. Field parameters for the vertical profile 
sampling from the extraction and observation wells are presented in Table 3–11 and Table 3–12, 
respectively.  
 
Ground-water samples collected using a peristaltic pump from the observations wells at the 
approximate mid-point of the saturated portion of the screen interval were filtered and submitted 
to the Environmental Science Laboratory (ESL) in Grand Junction, Colorado, for determination 
of density, TDS, total ammonia as nitrogen, chloride, nitrate, sulfate, and uranium. These 
laboratory results are presented in Table 3–13. All the data from this first sampling round was 
collected July 1, 2003, after the wells were fully developed, but prior to performing the aquifer 
step-tests.
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Table 3–11. Vertical Profile Field Parameter Measurement Results for Extraction Wells in Configuration 1 
 

Well Sample 
Date 

Static WL 
Below 

TOC (ft) 

Screen 
Interval 
(ft bgs) 

Sample 
Depth 

(ft bgs) 
Temperature

(°C) 

Specific 
Conductance 

(μS/cm) 
pH 

13.5 15.8 20,740 6.9 
15 15.7 24,630 6.88 
17 15.7 29,010 6.91 

0470 7/1/03 12.78 10.3 – 19.7 

19 15.7 33,800 6.94 
13.5 15.7 19,130 6.81 
15 15.9 24,210 6.89 
17 15.8 29,740 6.95 

0471 7/1/03 12.90 10.3 – 19.7 

19 15.6 30,660 6.97 
13.5 15.8 20,240 6.8 
15 15.7 22,910 6.87 
17 15.6 25,640 6.89 

0472 7/1/03 12.91 10.3 – 19.7 

19 15.6 26,280 6.89 
13.5 16.1 17,650 6.73 
15 15.8 25,080 6.84 
17 15.9 28,490 6.83 

0473 7/1/03 12.92 10.3 – 19.7 

19 15.7 29,340 6.86 
13.5 16 18,010 6.73 
15 15.9 25,560 6.88 
17 15.8 29,140 6.91 

0474 7/1/03 13.24 10.3 – 19.7 

19 15.6 30,960 6.88 
13.5 16.1 21,430 6.8 
15 16 28,030 6.8 
17 15.8 30,190 6.88 

0475 7/1/03 13.31 10.3 – 19.7 

19 15.7 33,580 6.87 
14 16.2 21,450 6.75 
15 16.2 27,100 6.74 
17 15.9 33,940 6.81 

0476 7/1/03 13.4 10.3 – 19.7 

19 16 37,260 6.89 
13.5 16.6 19,640 6.74 
15 16.4 23,720 6.79 
17 16.1 29,250 6.81 

0477 7/1/03 13.22 10.3 – 19.7 

19 16.3 40,320 6.79 
13.5 16 18,630 6.82 
15.5 15.8 21,610 6.87 
17.5 16.4 25,440 6.93 
19.5 16.3 31,370 6.91 
21.5 16.1 31,520 6.89 

0478 7/1/03 13.34 9.6 – 23.9 

23.3 15.8 31,590 6.9 
13.5 17.2 19,370 6.97 
15.5 16 19,800 6.83 
17.5 15.8 21,650 6.86 
19.5 15.7 25,580 6.91 
21.5 15.6 27,660 6.93 

0479 7/1/03 12.91 9.3 – 23.6 

23.5 15.5 28,020 6.93 
Static WL = Static Water Level below top of casing (TOC) measured on 7/1/2003. TOC elevation is 2-ft above ground 
level; ft bgs = feet below ground surface.
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Table 3–12. Vertical Profile Field Parameter Results for Observation Wells in Configuration 1 

Well Sample 
Date 

Static WL 
Below TOC 

(ft) 

Screen 
Interval 
(ft bgs) 

Sample 
Depth 

(ft bgs) 
Temperature 

(°C) 

Specific 
Conductance 

(μS/cm) 
pH 

16 15.9 32,930 7.07 
17.5 15.4 33,970 7.09 0480 7/1/03 14.68 15.5 – 19.8 
19 15.5 34,110 7.08 
26 18.5 34,750 7.01 
27.5 17.6 34,750 7 0481 7/1/03 14.62 25.4 – 29.7 
29 17.2 34,780 7.01 
56 16.6 110,100 6.92 
57.5 16.5 110,500 6.9 0482 7/1/03 15.73 55.4 – 59.7 
59 16.4 110,200 6.9 
16 16.1 25,530 7.04 
17.5 15.9 28,060 6.98 0483 7/1/03 15.06 15.5 – 19.8 
19 15.8 30,660 6.96 
26 16.9 35,230 7.06 
27.5 16.8 35,360 7.05 0484 7/1/03 15.22 25.5 – 29.8 
29 16.6 35,650 7.04 
56 16.1 110,400 6.91 
57.5 16 110,700 6.91 0485 7/1/03 15.34 55.6 – 59.9 
59 16.1 111,400 6.92 

Static WL = Static Water Level below top of casing (TOC) measured on 7/1/2003. TOC elevation is approximately 
equal to ground level;  
ft bgs = feet below ground surface. 
 

Table 3–13. Initial Sampling Laboratory Results for the Observation Wells in Configuration 1 
 

Well Sample 
Date 

Sample 
Depth 

(ft bgs) 
Density 
(g/cm3) 

TDS 
(mg/L) 

NH3-N 
(mg/L) 

Cl 
(mg/L)

NO3
(mg/L) 

SO4
(mg/L) 

U 
(mg/L)

0480 7/1/03 17.5 1.0157 22,503 1,100 6,224 115 10,594 4.854 
0481 7/1/03 27.5 1.0169 25,978 900 8,165 99 10,955 2.850 
0482 7/1/03 57.5 1.0556 85,250 800 47,023 <100 7,224 0.674 
0483 7/1/03 17.5 1.0124 20,194 800 4,979 262 10,017 4.211 
0484 7/1/03 27.5 1.0173 26,038 900 8,139 106 11,085 4.300 
0485 7/1/03 57.5 1.0572 86,260 500 46,987 <100 6,981 0.612 

ft bgs = feet below ground surface; TDS = total dissolved solids; NH3 = Total Ammonia as Nitrogen; Cl = Chloride; 
NO3 = Nitrate; SO4 = Sulfate, g/cm3 = gallons per cubic centimeter; μS/cm = microsiemens per centimeter;  
mg/L = milligrams per liter. 

 
Vertical profile data presented in Table 3–11 and Table 3–12 indicate that specific conductance 
increases with increasing depth at each well location. This trend was expected based on previous 
investigations completed at the site (DOE 2003a). In general, the specific conductance of the 
ground water collected from most of the extraction wells ranges from approximately 
18,000 microsiemens per centimeter (μS/cm) (at the top of the saturated zone) to 33,000 μS/cm 
(at a depth of about 19 feet bgs), though a few wells exceed the high end of this range.  
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For example, the specific conductance of the ground water contained within well 0476 increased 
from 33,940 μS/cm at a depth of 17 feet bgs to 37,260 μS/cm at 19 feet bgs. Well 0477 showed a 
similar result (29,250 to 40,320 μS/cm over the same depths). Both of these wells are located at 
the northern portion of Configuration 1, suggesting the brine interface is at a slightly higher 
elevation than at the southern end.  
 
Ammonia concentrations measured in samples collected from the observation wells range from 
500 mg/L to 1,100 mg/L near the center of the configuration as evidenced by the data presented 
in Table 3–13. The highest ammonia concentrations are from the water samples collected at 
17.5 feet bgs. Concentrations also appear to be relatively higher for the upgradient (west) 
observation wells (0480, 0481, and 0482) than for the downgradient wells (0483, 0484, and 
0485).  
 
The second round of sampling and analysis was conducted July 2 and July 3, 2003, during the 
aquifer step-tests (Section 3.1.3). All ground-water samples were collected during these step-
drawdown tests using a suction-lift pump with the intake set at 18 feet bgs. Ground-water 
samples were collected from the extraction-well discharge at the beginning and end of each test, 
and field measurements were performed for temperature, specific conductance, and pH with an 
YSI 6920 instrument. These field-parameter measurement results are presented in Table 3–14. 
The ground-water sample collected from each extraction well at the end of the three-gpm step 
(first step) was filtered and submitted to the ESL in Grand Junction, Colorado, for determination 
of density, TDS, total ammonia as nitrogen, chloride, nitrate, sulfate, and uranium. These 
laboratory results are presented in Table 3–15.  
 
Results presented in Table 3–14 indicate that a measurable increase in specific conductance 
typically resulted from an increase in pumping rate, although the percentage of increase was 
relatively minor. On average, the specific conductance increased approximately 3,000 μS/cm 
from the beginning of the first step to near the end of the third step, which represents an 
approximate 10 percent increase. These short-term tests, while they cannot be used to predict 
long-term response to pumping the aquifer, do suggest minimal brine upconing may occur at 
increased pump rates for which the system was designed (1 to seven gpm). 
 
3.1.4.2 Configuration 2  
 
Initial Configuration 2 data were collected in August 2004 after the remediation wells (dual 
purpose extraction or injection) were developed. Ground water samples were collected from each 
remediation well from three different depths (16, 23, and 29 feet bgs from shallow wells 0570, 
0572, 0574, 0576, and 0578; and 26, 33, 39 feet bgs from deep wells 0571, 0573, 0575, 0577, 
and 0579). Ground water samples from observation wells 0588 and 0589 were collected at two 
depths (26 and 34 feet bgs and 44 and 52 feet bgs, respectively).  
 
Similar to the sampling associated with Configuration 1, these samples were collected using 
micropurge techniques using a peristaltic pump and downhole tubing. Field parameters were 
measured using a YSI 6920 instrument, and the samples were submitted to Paragon Analytical 
Laboratory for ammonia, chloride, sulfate, TDS, and uranium analysis. A partial summary of the 
analytical results (field parameters and ammonia, TDS, and uranium concentrations) is presented  
Table 3–16. 



 

 
 
 

Table 3–14. Results of Baseline Field Parameter Measurements on Samples Collected from 
Configuration 1 Extraction Wells During the Aquifer Step-Tests 
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1st Steph 2nd Stepi 3rd Step 

Beginning of Step End of Step Beginning of Step End of Step Beginning of Step End of Step Well Test 
Date 

Static 
WL 

(ft bgs) T 
°C 

SC 
(μS/cm) pH T 

°C 
SC 

(μS/cm) pH T SC 
(μS/cm) pH T 

°C 
SC 

(μS/cm) pH T SC 
(μS/cm) pH T 

°C 
SC 

(μS/cm) pH°C °C 
0470a 7/2/03 12.83 18.5 26,320 6.86 17.8 27,140 6.75 15.8 27,060 6.76 15.8 27,450 6.75 15.4 29,970 6.76 15.4 29,330 6.76

0471b 7/2/03 13.08 18.4 27,930 6.81 18.2 28,270 6.79 16.1 29,160 6.79 16.2 29,180 6.72 15.7 31,290 6.74 15.7 30,700 6.63

0472b 7/2/03 13.19 18.2 23,690 6.67 18 24,110 6.66 16.2 24,960 6.67 16.2 25,160 6.59 15.8 26,820 6.57 15.8 26,360 6.54

0473c 7/2/03 13.12 20.2 24,770 6.5 18.6 24,710 6.51 15.9 25,860 6.44 15.9 25,620 6.43 15.5 27,250 6.46 15.5 27,070 6.45

0474d 7/2/03 13.45 16.8 25,260 6.61 16.8 25,420 6.66 15.5 25,390 6.71 15.5 25,470 6.74 15.2 26,220 6.77 15.2 26,120 6.78

0475e 7/3/03 13.5 17.33 25,010 6.77 17.5 24,990 6.77 15.6 26,920 6.8 15.8 26,480 6.8 na na na 15.7 26,970 6.8 

0476f 7/3/03 13.66 17.5 25,110 6.76 17.9 25,200 6.74 15.9 26,770 6.77 16.1 26,360 6.77 16.2 26,430 6.81 na na na 

0477g 7/3/03 13.46 18 25,220 6.73 18.9 25,240 6.77 16.1 26,620 6.72 16.2 26,680 6.65 15.9 27,930 6.7 16 27,260 6.63

0478e 7/3/03 12.84 18.6 22,510 6.72 18.5 23,040 6.68 16.2 24,500 6.68 16.2 24,380 6.68 15.9 25,110 6.69 16 25,170 6.7 

0479g 7/3/03 12.67 18.2 21,350 6.69 17.9 22,280 6.65 16.1 23,460 6.63 16.1 23,770 6.64 15.9 24,640 6.65 16.1 24,340 6.68
a3rd step completed at 20 gpm 
b3rd step completed at 15.5 gpm 
c3rd step completed at 14 gpm 
d3rd step completed at 15 gpm 
e3rd step completed at 12.5 gpm 
f3rd step completed at 11 gpm 
g3rd step completed at 12 gpm 
h1st step conducted at 3 gpm 

i2nd step conducted at 10 gpm 

T = Temperature; SC = Specific Conductance; beginning of step data collected within first 5 min of step; end of step data collected within last 5 min of step;  
na = data not available 
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Table 3–15. Results of Initial Laboratory Analysis on Samples Collected from Configuration 1 
Extraction Wells at the End of the 3 gpm Aquifer Step-Test 

 

Well Sample 
Date 

Density 
(g/cm3) 

TDS 
(mg/L) 

NH3-N 
(mg/L) 

Cl 
(mg/L)

NO3
(mg/L)

SO4
(mg/L) 

U 
(mg/L)

0470 7/2/2003 1.0149 20,387 1,000 5,357 195 10,023 3.741 
0471 7/2/2003 1.0142 21,061 950 5,902 145 10,038 3.360 
0472 7/2/2003 1.0125 18,434 850 4,403 166 9,461 3.503 
0473 7/2/2003 1.0131 18,856 700 4,507 184 9,721 4.163 
0474 7/2/2003 1.0124 19,372 850 4,774 164 9,832 4.086 
0475 7/3/2003 1.0134 19,471 800 4,822 182 9,975 3.868 
0476 7/3/2003 1.0139 19,203 1,050 4,755 125 9,865 3.595 
0477 7/3/2003 1.0142 20,168 700 4,821 90 10,062 4.484 
0478 7/3/2003 1.0132 18,226 650 3,669 116 9,872 3.917 
0479 7/3/2003 1.0134 17,640 700 3,424 110 9,797 5.229 

Note: The pump intake was set at a depth of 18 ft bgs at each location. 
TDS = total dissolved solids; NH3 = Total Ammonia as Nitrogen; Cl = Chloride; 
NO3 = Nitrate; SO4 = Sulfate; U = Uranium; g/cm3 = grams per cubic centimeter; mg/L = milligrams per liter. 
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Table 3–16. Summary of Configuration 2 Remediation Wells and Observation Wells 0588 and 0589 
Field Parameter Data and Initial Concentration of Ammonia, TDS, and Uranium  

 
Field Parameters Analytical Results 

Location Date 
Depth to 

Water 
(ft btoc) 

Sample 
Depth 
(ft bgs) 

Temp 
(°C) 

Spec Cond 
(μS/cm) pH NH3-N 

(mg/L) 
TDS 

(mg/L) 
U 

(mg/L) 
16 17.44 19,230 6.71 510 15,000 2.7 
23 16.86 69,877 6.7 1,700 55,000 1.9 0570 8/18/2004 15.36 
29 16.55 75,061 6.75 1,700 56,000 1.9 
26 19.78 75,769 6.7 1,700 52,000 1.7 
33 17.3 82,740 6.67 1,600 57,000 1.7 0571 8/17/2004 14.97 
39 17.37 88,435 6.6 1,600 61,000 1.8 
16 18.88 39,744 6.7 970 29,000 2.5 
23 17.83 55,360 6.69 1,200 43,000 2.2 0572 8/17/2004 15.16 
29 17.46 62,420 6.67 1,200 48,000 2.3 
26 19.38 55,630 6.69 1,000 40,000 2.6 
33 18.18 63,666 6.7 1,100 46,000 2.3 0573 8/17/2004 15.15 
39 17.26 66,592 6.66 1,200 53,000 2.1 
16 18.22 26,630 6.69 710 21,000 2.3 
23 18.38 56,030 6.81 1,000 40,000 2.5 0574 8/18/2004 14.76 
29 18.26 58,430 6.78 1,100 41,000 2.6 
26 19.51 55,006 6.77 1,200 39,000 2.5 
33 18.33 56,086 6.76 1,100 42,000 2.3 0575 8/18/2004 15.10 
39 17.64 63,816 6.72 1,200 48,000 2.3 
16 16.9 18,470 6.76 520 14,000 2.1 
23 17.2 40,058 6.86 1,300 29,000 2.8 0576 8/6/2004 14.28 
29 17.4 49,312 6.83 1,300 35,000 2.8 
26 23.1 31,608 6.88 1,200 24,000 3.1 
33 22.4 41,282 6.84 1,200 29,000 2.8 0577 8/5/2004 14.50 
39 19.8 56,044 6.81 960 37,000 2.5 
16 23.8 24,024 6.82 840 19,000 2.6 
23 23.1 27,880 6.84 1,000 21,000 3 0578 8/5/2004 14.65 
29 22.6 29,929 6.85 1,100 23,000 3.2 
26 18.9 21,502 6.79 620 17,000 2.4 
33 18.7 22,970 6.81 700 17,000 2.4 0579 8/5/2004 14.12 
39 19.5 28,791 6.86 1,100 23,000 3.1 
26 18.20 53,910 6.75 1,200 40,000 2.8 

0588 8/18/04 16.46 
34 18.54 57,740 6.75 1,100 43,000 2.6 
44 20.82 75,649 6.73 1,400 59,000 0.001 

0589 8/18/04 16.62 
52 19.93 88,481 6.67 1,300 71,000 0.001 

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet;  
gpm/ft = gallons per minute per foot. 
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The vertical profile data indicate the ammonia and TDS concentrations increase with increasing 
depth, as expected based on previous investigations (DOE 2003a). The TDS concentrations for 
the shallow wells ranged from 14,000 mg/L (well 0576 from 16 feet bgs) to 56,000 mg/L 
(well 0570 from 29 feet bgs). TDS concentrations for the deep wells ranged from 17,000 mg/L 
(well 0579 from 26 feet bgs) to 61,000 mg/L (well 0571 from 39 feet bgs).  
 
Ammonia concentrations from shallow wells ranged from 510 mg/L (well 0570 from 16 feet 
bgs) to 1,700 mg/L (well 0570 from 23 and 29 feet bgs), while the deeper wells the ammonia 
concentrations ranged from 620 mg/L (well 0579 from 26 feet bgs) to 1,700 mg/L (well 0571 
also from 26 feet bgs).  
 
Uranium concentrations do not appear to follow any general trend, with concentrations 
increasing with increasing depth at some locations (wells 0574, 0576, 0578, and 0579), 
decreasing with increasing depth at other locations (wells 0570, 0573, and 0577), and not 
significantly changing with depth (wells 0571, 0572, and 0575). Uranium concentrations from 
shallow wells ranged from 1.9 mg/L (well 0570 from 23 and 29 feet bgs) to 3.2 mg/L (well 0578 
from 29 feet bgs), and concentrations in the deeper wells ranged from 1.7 mg/L (well 0571 from 
26 and 33 feet bgs) to 3.1 mg/L (well 0577 from 26 feet bgs and well 0579 from 39 feet bgs).  
 
Ammonia, TDS, and uranium concentrations from observation well 0588 are comparable to 
concentrations detected in adjacent remediation well 0575, which is screened over approximately 
the same interval as observation well 0588. Samples collected from well 0589, which is screened 
over a deeper interval (approximately 43 to 53 feet bgs) compared to the remediation wells, had 
significantly different TDS and uranium concentrations. As expected based on previous 
investigations (DOE 2003a), TDS concentrations were elevated with the increasing depth. These 
concentrations are typical for wells that are completed within the underlying brine unit. The 
same is true for the uranium concentrations, which are typically lower within the brine unit 
compared to more shallow depths. 
 
3.1.4.3 Configuration 3  
 
Initial Configuration 3 data were collected in August 2005 after the remediation wells (dual-
purpose extraction or injection) were developed. Ground-water samples were collected from 
each well from three different depths (16, 30, and 44 feet bgs from wells 0670 through 0679). 
Ground-water samples were collected from observation wells 0688 and 0689 also from different 
depths (31 and 39 feet bgs and 46 and 54 feet bgs, respectively).  
 
Similar to the sampling associated with Configurations 1 and 2, these samples were collected 
using micropurge techniques using a peristaltic pump and downhole tubing. Field parameters 
were measured using a YSI 6920, and the samples were submitted to Paragon Analytical 
Laboratory for ammonia, chloride, sulfate, TDS, and uranium analysis. A partial summary of the 
analytical results (field parameters and ammonia, TDS, and uranium concentrations) is presented 
in Table 3–17. 
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The vertical profile data indicate the ammonia and TDS concentrations increase with depth, as 
expected based on previous investigations (DOE 2003a). The TDS concentrations for the 
Configuration 3 wells ranged from 3,900 mg/L (well 0670 from 16 feet bgs) to 25,000 mg/L 
(wells 0676 and 0678 from 44 feet bgs). 
 
Ammonia concentrations ranged from 19 mg/L (wells 0674 and 0678 from 16 feet bgs) to 
980 mg/L (well 0674 from 44 feet bgs). 
 
Uranium concentrations appear to follow a general trend, with concentrations increasing with 
depth, but within a fairly narrow range of values. Uranium concentrations ranged from  
0.42 mg/L to 4.2 mg/L (from 16 feet bgs), and concentrations from 2.4 mg/L to 4.6 mg/L  
(from 44 fteet bgs).  
 
Ammonia, TDS, and uranium concentrations from observation wells 688 and 689 are 
comparable to concentrations detected in adjacent remediation wells, which is screened over 
approximately the same interval as observation well 0688. The highest uranium concentration 
(4.9 mg/L) was found in deep observation well 0689 at 54 feet bgs. As expected based on 
previous investigations (DOE 2003a), TDS concentrations were elevated with increasing depth. 
These concentrations are typical for wells that are completed within the underlying brine unit. 
The same is true for the uranium concentrations, which are typically lower within the brine 
compared to more shallow depths. 
 
3.1.4.4 Configuration 4 
 
Initial Configuration 4 data were collected in late August 2006 after the remediation wells (dual-
purpose extraction or injection) were developed. Ground-water samples were collected from 
each well from two different depths (15 and 32 feet bgs from wells 0770 through 0779). Ground-
water samples were also collected from observation wells 0780, 0781, 0782, 0784, 0785, 0786, 
and 0787 from different depths as presented in Table 3-18. Similar to the baseline sampling 
associated with Configurations 1, 2, and 3, these samples were collected using micropurge 
techniques using a peristaltic pump and downhole tubing. Field parameters were measured using 
a YSI 6920, and the samples were submitted to Paragon Analytical Laboratory for ammonia, 
chloride, sulfate, TDS, and uranium analysis.  
A partial summary of the analytical results (field parameters and ammonia, TDS, and uranium 
concentrations) is also presented in Table 3–18. 
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Table 3–17. Summary of Configuration 3 Remediation Wells and Observation Wells 0688 and 0689 
Field Parameter Data and Initial Concentrations of Ammonia, TDS, and Uranium  

 
Field Parameters Analytical Results 

Location Date 
Depth to 

Water 
(ft btoc) 

Sample 
Depth 
(ft bgs) 

Temp 
(°C) 

Spec Cond 
(μS/cm) pH NH3-N 

(mg/L) 
TDS 

(mg/L) 
U 

(mg/L) 
16 24.53 3,896 7.09 90 3,900 0.42 
30 22.28 18,347 6.67 410 14,000 2.5 0670 8/09/2005 15.22 
44 21.20 18,268 6.67 400 15,000 2.4 
16 24.65 13,933 6.79 180 11,000 2.7 
30 25.72 14,954 6.74 180 13,000 2.9 0671 8/09/2005 15.31 
44 22.30 16,138 6.76 230 13,000 2.8 
16 24.24 8,256 6.88 56 7,400 2.2 
30 22.73 19,142 6.74 710 15,000 2.5 0672 8/09/2005 15.22 
44 22.12 23,561 6.79 960 18,000 2.8 
16 22.68 11,348 6.68 84 10,000 1.9 
30 22.01 18,951 6.66 400 15,000 2.6 0673 8/09/2005 15.10 
44 20.22 18,919 6.66 350 15,000 2.8 
16 18.42 15,033 6.66 19 14,000 2.8 
30 17.40 18,031 6.70 210 17,000 3.4 0674 8/10/2005 14.93 
44 17.28 23,591 6.85 980 19,000 2.9 
16 18.61 20,940 6.64 100 20,000 4.2 
30 17.95 25,644 6.66 340 23,000 5.3 0675 8/10/2005 13.94 
44 18.05 25,681 6.66 330 23,000 4.9 
16 19.42 15,091 6.69 36 15,000 3.2 
30 19.30 26,500 6.67 260 24,000 4.6 0676 8/10/2005 14.48 
44 19.04 26,420 6.67 250 25,000 4.6 
16 19.27 22,720 6.69 27 22,000 4.0 
30 18.76 26,590 6.69 430 24,000 4.2 0677 8/10/2005 14.67 
44 18.11 26,503 6.69 410 24,000 4.1 
16 20.55 11,311 6.73 19 12,000 2.2 
30 19.64 23,810 6.76 650 19,000 3.2 0678 8/10/2005 13.92 
44 19.80 26,533 6.69 430 25,000 4.3 
16 24.60 16,744 6.71 34 15,000 3.2 
30 19.71 24,930 6.73 610 22,000 3.7 0679 8/10/2005 14.61 
44 19.96 26,537 6.68 420 24,000 4.2 
31 18.72 19,543 6.74 490 17,000 2.7 

0688 8/10/2005 14.28 
39 18.75 23,685 6.71 540 20,000 4.1 
46 18.08 24,788 6.68 420 23,000 4.7 

0689 8/10/2005 14.37 
54 17.59 25,107 6.68 420 23,000 4.9 

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet;  
gpm/ft = gallons per minute per foot. 
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Table 3–18. Summary of Configuration 4 Remediation and Observation Well Field Parameter Data and 
Initial Concentrations of Ammonia, TDS, and Uranium  

 
Field Parameters Analytical Results 

Location Date 
Depth to 

Water 
(ft btoc) 

Sample 
Depth 
(ft bgs) 

Temp 
(°C) 

Spec Cond 
(μS/cm) pH NH3-N 

(mg/L) 
TDS 

(mg/L) 
U 

(mg/L) 
15 18.54 14,520 7.26 170 12,000 1.7 

0770 8/28/06 16.73 
32 18.22 47,250 6.67 1,200 35,000 2.5 
15 20.86 15,070 7.25 270 13,000 2.3 

0771 8/28/06 16.94 
32 18.69 39,430 6.69 950 30,000 2.9 
15 24.18 21,600 7.2 460 21,000 3.1 

0772 8/28/06 17.10 
32 19.32 44,730 6.72 960 34,000 2.6 
15 23.41 25,940 7.29 650 21,000 2.5 

0773 8/28/06 16.85 
32 17.9 48,790 6.7 980 36,000 2.6 
15 22.17 25,330 7.29 640 21,000 3.0 

0774 8/28/06 16.58 
32 19.28 43,090 6.71 700 30,000 2.6 
15 22.28 25,700 7.3 690 21,000 3.2 

0775 8/28/06 17.10 
32 17.38 30,920 6.73 690 23,000 3.2 
15 15.12 26,400 6.92 670 21,000 2.7 

0776 8/29/06 16.75 
32 16.3 61,600 6.67 1,300 46,000 2.4 
15 21.29 27,660 6.78 810 21,000 2.6 

0777 8/29/06 16.59 
32 20.45 73,350 6.73 1,200 59,000 1.8 
15 21.79 24,550 6.89 650 18,000 1.9 

0778 8/29/06 16.69 
32 19.85 60,770 7.05 840 45,000 1.6 
15 22.91 26,950 6.81 690 19,000 2.2 

0779 8/29/06 16.24 
32 22.46 75,530 6.72 1,000 57,000 1.4 
21 17.24 24,650 6.84 590 21,000 3.1 

0780 8/31/06 16.24 
28 16.43 24,990 6.84 620 22,000 3.1 
46 21.28 90,510 6.64 420 74,000 1.3 

0781 8/30/06 16.37 
53 18.32 104,500 6.67 100 86,000 0.5 
31 20.93 32,100 6.77 750 26,000 2.9 

0782 8/30/06 16.07 
38 19.99 89,260 6.71 420 73,000 1.1 

0783 11/02/06 14.50 13 16.83 16,160 6.89 250 14,000 2.6 

0784 8/31/06 16.60 18 18.7 24,240 6.8 390 22,000 3.2 

0785 8/31/06 16.51 18 17.51 8,893 7.38 160 5,900 0.6 

21 17.51 24,340 6.86 NA NA NA 
0786 8/31/06 15.97 

28 16.84 25,190 6.83 590 22,000 3.2 
36 17.1 91,230 6.76 NA NA NA 

0787 8/31/06 16.35 
43 16.6 96,190 6.73 190 77,000 0.7 

Note: NA = Not Applicable 
 Well 782 was not installed until September 2006, and not sampled for the first time until November 2006. 
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The vertical profile data indicate the remediation well ammonia and TDS concentrations increase 
with depth, as expected based on previous investigations (DOE 2003a). The TDS concentrations 
for the Configuration 4 remediation wells ranged from 12,000 mg/L (well 0770 from 15 feet bgs) 
to 59,000 mg/L (well 0777 from 32 feet bgs). Ammonia concentrations for the same wells 
ranged from 170 mg/L (wells 0770 from 15 feet bgs) to 1,300 mg/L (well 0776 from 32 feet 
bgs). 
 
Uranium concentrations appear to follow a general trend, with concentrations increasing with 
depth, but within a fairly narrow range of values. Uranium concentrations ranged from 1.7 to 3.2 
mg/L for samples collected from 15 feet bgs and ranged from 1.4 to 3.2 mg/L for samples 
collected from 32 feet bgs.  
 
Ammonia, TDS, and uranium concentrations in the observation wells are comparable to 
concentrations detected in observation wells screened over similar intervals in the vicinity of 
Configuration 1. The highest uranium concentration (3.2 mg/L) was found in observation wells 
0784 and 0786 at 18 and 28 feet bgs, respectively. As expected based on previous investigations 
(DOE 2003a), TDS concentrations were elevated with increasing depth, and the depth to the 
brine-fresh water interface was entered at a more shallow depth as expected (DOE 2003a). As 
expected, the uranium and ammonia concentrations in wells completed within the brine unit had 
lower concentrations compared to wells completed in more shallow depths. 
 
3.2  Evaporation Pond Design 
 
The evaporation pond is designed to evaporate water from the well field at an average rate of 
15 gpm for five years. Ground water extracted from the well field is piped to a lined evaporation 
pond located on top of the tailings pile. The current sprinkler-system configuration of the 
evaporation pond is shown in Figure 3–1, and the construction drawings are presented in 
Attachment 5. Contaminated ground-water discharges to the evaporation pond on the east side of 
the pond through a perforated pipe to enhance evaporation as the water enters the pond. Ground 
water collected in the pond is recirculated and allowed to flow down the black liner apron on the 
west slope of the pond to enhance the solar evaporation. A 10-horsepower (hp) centrifugal pump 
located at the north end of the pond is used to recirculate and spray the pond water down the 
evaporation apron. The recirculating rate is measured with a flow meter at the centrifugal pump. 
The treatment capacity was expanded in 2004 and again in 2005 and early 2006 by enhancing the 
evaporation rate through a sprinkler system. The sprinkler system is located outside the pond on 
top of the tailings pile. System 1 (Zones 1 through 7) was constructed in 2004 and System 2 
(Zones 1 through 6) was constructed in early 2005. Since its initial construction, two crest-line 
sprinkler stations have been incorporated into System 1 and three crest-line sprinkler stations 
into System 2. The crest-line stations provide dust control in addition to ground-water treatment 
(evaporation). Appropriate modifications to operating procedures are outlined in this section to 
incorporate the sprinkler system. 
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3.2.1  Piping 
 
The pipelines for the interim action are grouped into three different systems consisting of 
(1) well-field piping, (2) the main transmission piping from the well field to the pond, and 
(3) piping for the spray-evaporation apron. Design characteristics for each piping system are 
described in the following sections. 
 
3.2.1.1 Well Field Piping 

• Each Configuration 1 (Attachment 1) well discharges into a 1¼-inch-diameter Schedule 
80 PVC pipe which is designed to accept a flow of 18 gpm at 5 feet-per-second velocity. 
This pipe connects to the well-field header pipe.  

• The Configuration 1 well-field header pipe is a 2½-inch-diameter Class 160 PVC pipe 
that runs parallel to the wells and collects water from each well. The well-field header 
pipe is designed to accept a flow of 85 gpm at 5 feet-per-second velocity. 

• Configurations 2, 3, and 4 (Attachments 2, 3, and 4, respectively) are designed for both 
fresh-water injection and ground-water extraction. Each well is connected to a vault with 
a 1-inch-diameter Schedule 80 PVC pipe for fresh-water injection and a 1½-inch-
diameter Schedule 80 PVC pipe for ground-water extraction. The pipe entering the vault 
for fresh-water injection is a 1½-inch-diameter Schedule 80 PVC coming off a 4-inch-
diameter raw-water line from the fresh-water pond. Similar 1½-inch-diameter pipe exits 
the vault for ground-water extraction and connects to the 4-inch diameter Class 160 PVC 
extraction pipeline. 

• At the end of the well-field header pipe, downstream of the last well pipe tie-in, a 
magnetic flow meter is located which measures instantaneous and cumulative flow from 
the well field. This meter is referred to as the Badger totalizer. 

• The well-field header pipe ties into the main ground-water transmission line downstream 
of the flow meter. 

• All well-field piping is buried 2½ feet below grade to protect it from freezing. 
 
3.2.1.2 Main Ground Water Transmission Line 

• The main transmission line consists of a 4-inch-diameter Class 160 PVC pipe that is 
designed to allow flow of 200 gpm at 5 feet-per-second velocity. The greater flow for the 
main transmission line as compared to the well-field piping is designed to be flexible to 
allow for a future expansion of the well field of up to an additional 70 gpm. 

• The transmission piping is covered by 2½ feet of native backfill from the well field to the 
foot of the tailings pile. The transmission piping that is located on the slope of the tailings 
pile is uncovered on grade and held in place by steel stakes at 20 feet on center. 

• The pipe runs up the south side of the tailings pile to the top of pond berm and tees into a 
4-inch-diameter perforated discharge pipe that runs the length of the pond on the east side 
of the transmission pipe. The discharge pipe is perforated with ½-inch-diameter holes at 
1-foot intervals that allows the ground water to discharge and spread across the slope of 
the pond, providing additional heating and evaporation from the pond liner. 

• Combination air-release and vacuum valves are located at high points on the transmission 
line to prevent cavitation. 



 

Ground Water Operations and Maintenance Plan               U.S. Department of Energy 
DOE-EM/GJ1220-2008          Revision 4 
Page 3-32                            April 2008 

• Drains are located at low points on the transmission line to allow draining for winter 
shutdowns or repairs if necessary. 

 
3.2.1.3 Apron Spray Piping System 

• The recirculation pump piping discharges into the spray system piping. 

• Directly downstream of where the 3-inch pipe for the flow meter expands to 6-inch 
diameter PVC, a drain valve and flow-control valve are located. The drain valve allows 
the entire spray system to be drained while the flow-control valve controls flow to the 
apron-spray system. 

• The spray-system supply line runs along the pond edge to the end of the apron where it 
elbows and runs parallel along the top edge of the apron. 

• Six spray bars are evenly spaced along the top edge of the apron and tee off of the supply 
line.  

• Each spray bar is a 2-inch diameter Schedule 40 PVC with ½-inch diameter holes drilled 
at on1e-foot intervals. 

• Each spray bar has bolted blind flanges at the ends to allow ease in removal for pipe 
access for cleaning.  

• The spray bars are connected to the supply line with a 2-inch-diameter Schedule 40 PVC 
pipe with a 2-inch butterfly valve on it. The valve allows flow control to each spray bar 
since optimal operation is to have each spray bar discharge the same amount of water. 

• The entire spray-system supply line and spray bars are located above ground, resting 
directly on grade and supported in place by metal stakes. 

• Two-inch gate valves are located on the supply line at each of the six spray-bar locations. 
These gate valves will provide hose hookups for future spraying of the apron to clean up 
anticipated residue build up. 

 
3.2.2  Evaporation Pond Construction and Capacity 
 
The evaporation pond is constructed by a combined excavation and berm construction using a 
cut-and-fill method. All earthen material used in the pond construction was obtained from 
existing material from the top of the pile. The dimension of the pond bottom is 12 feet wide by 
615 feet long and is 11.6 feet below the top of the pond berm. The apron slopes six percent from 
the bottom of the pond to the top of the berm. The other three sides slope up from the bottom at a 
ratio of three horizontal to one vertical to the top of the berm.  
 
The northwest and northeast berms are 12-feet wide to allow placement and access to the spray-
system piping while the remaining berms are 8 feet wide. The top east corner of the berm is 
widened to 50 feet wide by 80 feet long to provide a location for the recirculation pump and 
pond access. The outside slopes of the pond are at a ratio of three horizontal to one vertical and 
tie into the existing grade.  
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The entire inside of the evaporation pond and the interior side slopes are covered with a black 
40-mil high-density polyethylene (HDPE) liner that adsorbs solar radiation and thus increases the 
evaporation rate. The pond liner is held in place by 50-pound sand bags while the side slopes are 
held down by sand-filled 6-inch-diameter ballast tubes. Sand bags and ballast tubes are 
constructed from 45-mil scrim-reinforced polypropylene.  
 
The capacity of the pond is a function of water depth. Water depth, elevation, surface area, 
volume, and freeboard are summarized in Table 3–19. The capacity of the evaporation pond with 
2 feet of freeboard is approximately 5,000,000 gallons at a water depth of 9.6 feet. The pond 
volume and surface area as a function of water depth are shown in Figure 3–6 and Figure 3–7, 
respectively. 
 

Table 3–19. Pond Elevation, Surface Area, Volume, and Freeboard as a Function of Depth 
 

Depth 
(ft) Elevation (ft) Surface Area (acre) Cumulative Volume 

(gals) Freeboard (ft) 

0.00 4,048.4 0.0 0.0  
0.50 4,048.9 0.3 38,981  
1.00 4,049.4 0.5 101,189  
1.50 4,049.9 0.6 186,826  
2.00 4,050.4 0.7 295,892  
2.50 4,050.9 0.9 429,195  
3.00 4,051.4 1.0 586,735  
3.50 4,051.9 1.2 767,905  
4.00 4,052.4 1.3 972,909  
4.50 4,052.9 1.5 1,201,543  
5.00 4,053.4 1.6 1,454,011  
5.50 4,053.9 1.8 1,732,331  
6.00 4,054.4 2.0 2,037,312  
6.50 4,054.9 2.1 2,367,943  
7.00 4,055.4 2.3 2,724,024  
7.50 4,055.9 2.4 3,105,755  
8.00 4,056.4 2.6 3,514,954  
8.50 4,056.9 2.8 3,952,026 3 
9.00 4,057.4 2.9 4,417,980  
9.60 4,058.0 3.1 5,015,015 2 

10.00 4,058.4 3.3 5,435,323  
10.60 4,059.0 3.5 6,098,606 1 
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Figure 3–6. Volume of the Evaporation Pond as a Function of Water Depth 
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Figure 3–7. Surface Area of the Evaporation Pond as a Function of Water Depth 
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3.2.3  Recirculating Pump 
 

The recirculating pump supplies water to the apron spray-piping system. The recirculation pump 
consists of a 10-hp, three-phase electric-motor centrifugal pump mounted on a steel skid. Electric 
pump controls are also mounted on the steel skid. 
 
The recirculation pump suction line is mounted on a buoy that allows the pump intake to be fixed 
at a depth of approximately 1 foot from the bottom of the buoy. The buoy is constructed of eight-
inch diameter Schedule 40 PVC banded together with galvanized metal strapping. A 4-inch 
diameter aluminum foot valve attached to the suction intake maintains water and prime in the 
pump. A 24-inch-diameter intake cage constructed of perforated HDPE with an HDPE solid 
bottom allows the cage to rest directly on the pond bottom when the pond water level is 2 feet or 
less in depth. The perforations allow water inflow, but keep large matter away from the suction 
intake. 
 
The suction line is connected to the recirculation pump by a 4-inch-diameter rubber water-
suction hose, which is designed to be flexible as the pond water levels rise and drop. The 
recirculation pump discharges into a 3-inch black rubber discharge hose, which is connected to 
the recirculation piping. All connections to the pump and to the suction end buoy are equipped 
with cam-lock quick disconnects to allow ease in removal and replacement for maintenance. 
 
The discharge hose connects to a 3-inch-diameter Schedule 80 PVC pipe that has a 3-inch 
magnetic flow meter and pressure gauge located on it. The meter measures instantaneous flow 
rate and cumulative volume from the pump while the pressure gauge measures water pressure. 
These are used to control flow through the system and to monitor pump performance. 
Downstream of the flow meter, the piping expands to the 6-inch-diameter Schedule 40 PVC 
spray system drip line. 
 
3.2.4  Submersible Pump 
 
The 3-inch, 5-hp submersible pump (15-gpm capacity) is attached to the back of the barge, with 
a 3-inch black flex hose connected to the pump. The black flex hose is connected to Schedule 40 
PVC by a cam lock. Ten feet down line is a pressure gauge, and 180 feet further down the line 
there is a 3-inch tee. After the tee, there is a gate valve, with one line running west and the other 
running north. The line running west operates sprinklers inside the evaporation pond, while the 
line running north operates the apron sprinklers. 
 
3.3  Sprinkler System Design 
 
The sprinkler system is designed to evaporate water applied to the surface of the tailings pile in 
order to increase the quantity of ground water that can be treated. The sprinkler systems consist 
of microspray-sprinkler nozzles, flow-regulated mini-sprinklers, and NETAFIM SuperNet Jr. 
sprinklers to achieve the application. The crest-line stations are fitted with Rain Bird® radial 
sprinkler heads designed for use on domestic lawns. Water from the pond is pumped through the 
radial sprinkler heads at increased pressure to cause the water to atomiz,e thus promoting 
evaporation. Ground water stored in the evaporation pond is delivered to the sprinklers through a 
class 200 PVC pipeline to 13 separate zones, totaling an area of approximately 38 acres. Two 
460-volt, three-phase, 15-hp, variable speed, steel centrifugal pumps supply the water. 
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The pumps are controlled to apply water up to 200 gpm at 60 pounds per square inch (psi). As-
built and design drawings for the sprinkler system are provided in Attachment 5. 
 
Criteria used in the design are that applied water (1) shall not percolate into the tailings, (2) shall 
not pond on the surface of the tailings, and (3) shall not run off from the surface of the tailings. 
These criteria can be achieved if the rate of water applied and the application time are computed 
to conform with seasonal evaporation, that is, a higher application rate and application time in 
summer months when it is normally hot and dry. The quantity of water that can be applied to 
achieve these criteria is detailed in the calculation set X0064900, Land Applied Evaporation 
System, Allowable Application Rates (Attachment 6).  
 
3.4  Fresh Water Storage Pond 
 
The fresh-water storage pond is under control of the RAC, but is included in this discussion as it 
is associated with the system responsible for providing fresh water to the well field for injection 
purposes. The fresh-water storage pond located within the Controlled Area is designed to store 
water diverted from the Colorado River to be used for dust control, irrigation, and fresh-water 
injection purposes. Water is pumped from the river using 20-hp pumps (located at the original 
mill-site pump house, which is approximately 1,600 feet upstream from Moab Wash) at flow 
rates ranging from 0 to 2,000 gpm to the pond. Sediments reaching the pond from the river-
pumping operation either drop out because of their own weight or are filtered out through a 
turbidity barrier between the inlet and outlet of the pond. Water from the pond is then transferred 
to the point of use via two pumps, one 5- and one 3-hp pump. Combined flows from both pumps 
provide up to 250 gpm for injection to the Infiltration Trench and Configuration 2 fresh-water 
injection wells and irrigation of plots C3, C4, C5, C6, and the Tree Area. 
 
As site activities increased from 2002 through 2005, there was an increased demand on the water 
diverted off the river. The original pond capacity did not meet all site requirements and, as a 
result, in 2006 a new, larger-capacity pond was constructed to the northeast of the old pond. The 
design drawings for this new pond are included in Attachment 2. 
 
3.5  Telemetry System 
 
Configurations 1, 3, and 4 are fitted with equipment designed to collect ground-water elevation 
data (feet below top of casing), instantaneous flow data (gpm), and total-volume pumped data 
(gal), and transmit this information to the following website address: 
https://10.5.1.137/vdv/vv_frame.php, where Vista Data Vision is used to display the data 
graphically and allow for data downloads in an easy-to-use format.  
 
Ground-water elevations in each extraction well are measured using pressure transducers (In 
Situ PDX-261) connected to a data logger (Campbell Scientific CR-1000) programmed to collect 
the data on an hourly basis. The flow meters (Great Plains, Inc.) have been modified to transmit a 
4- to 20-milliamp signal to the data logger as well in order to collect the instantaneous flow rate 
and total gallons removed by the well.  
 
The controls for the Configuration 1 telemetry system are located in the extraction well 475 
vault. A picture of this system is provided in Figure 3–8. The controls for the Configuration 3 
and 4 systems are located in the 674 and 675 vault and 774 and 775 vault, respectively.

https://10.5.1.137/vdv/vv_frame.php


 

Figure 3–9 shows the controls for the Configuration 3 system, which is identical to the 
Configuration 4 system. Each system is connected to the power supply provided in each vault. 
The systems also are connected to solar panels (Configurations 1 and 3) or marine batteries 
(Configuration 3, located outside the vault) to be used as backup power supplies. Detailed 
telemetry equipment information is located in Appendix D. 
 

 
Figure 3–8. Configuration 1 Telemetry System Controls 

 

 
Figure 3–9. Configuration 3 Telemetry System Controls 
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4.0  Operation Requirements 
 
4.1  Inspection Days 
 
Routine inspections shall be conducted two times each week (usually Monday and Thursday). As the 
system becomes more reliable, routine inspections may be conducted less frequently, as established 
by the Ground Water Manager. Conversely, inspections may be required more frequently depending 
on the specific objectives of a particular hydrologic test that may be performed as part of an 
observational approach to optimize the system design and effectiveness. 
 
If a holiday occurs on a Monday, the routine inspection shall take place on the first business day 
after the holiday. If a holiday occurs on a Thursday, the routine inspection shall take place on the 
first business day prior to the holiday. Inclement weather conditions, such as heavy rain or snow, 
may infrequently delay an inspection. If weather conditions deteriorate to the point that fieldwork 
is neither safe nor practical during a scheduled inspection, the inspection shall be conducted on 
the first following unaffected business day. 
 
4.2  Evaporation Pond Levels 
 
Utah Water Quality rules require wastewater-disposal ponds to maintain a minimum freeboard to 
prevent overtopping and related spills or dike failure (see UAC R317-3-10.3(C)). A 3-foot freeboard 
is required for disposal ponds that manage more than 35 gpm. A 2-foot freeboard is required for 
ponds that manage less than 35 gpm. The evaporation pond is designated as a less than 35 gpm pond. 
During peak operations, more than 35 gpm will be pumped into the evaporation pond, an during 
winter months, less than 35 gpm will be added. To comply with these requirements, a minimum 
freeboard of 3 feet will be maintained throughout the year.  
 
4.3  Treatment Rates 
 
The current well field (Configurations 1 through 4 combined) is designed to extract contaminated 
ground water at a rate of up to 200 gpm with higher rates in the summer during periods of greater 
evaporation capacity. During the winter of 2007, all of the configurations, with the exception of 
Configuration 1, were turned off in the winter. It is expected that Configuration 1 will continue to run 
during the winter months. The remaining remediation wells should be turned off when the pond 
reaches a water depth of approximately 8 feet during periods of minimal to no evaporation. During 
operations in 2006, the well field was operated at maximum rates up to approximately 105 gpm 
before shutting the system off in mid-December when the pond level reached a depth of 
approximately 8.2 feet.  
 
The two sprinkler systems consist of 13 zones with seven zones in System 1 and six zones in 
System 2. Prior to 2005, the System 1 zones were referred to as A through E, and System 2 zones 
were referred to as F through H. Modifications and additions to the sprinkler system led to revising 
the nomenclature of these systems. Table 4–1 presents the former and current names (to be used as 
a cross-reference) of these zones, along with the size of each zone (in acres), approximate operating 
flows (gpm), and application rates (gpm/acre). The sprinkler pump generally operates at flow rates 
between 100 gpm and 140 gpm. A flow rate of 100 gpm results in an average application rate of 
approximately 30 gpm/acre, depending on the number of stations in use. 
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Table 4–1. Sprinkler System Operating Parameter 
 

System 1 
Former Zone 

Number 
Current Zone 

Number 
Size 

(Acres) 
Operating 

Flows (gpm) 
Application Rate 

(gpm/acre) 
A 1 3.3 100 29 
B 2 3.2 100 32 
C 3 3.1 100 29 
D 4 3.4 100 33 
E 5 3.5 100 31 

Crestline 1 6 2.1 100 29 
Crestline 2 7 1.0 100 55 

Subtotal System 1  19.6   
System 2 

F 1 2.5 100 29 
G 2 4.1 100 29 
H 3 5.3 100 29 

Crestline I 4 1.5 100 43 
Crestline J 5 2.3 100 13 
Crestline K 6 2.7 100 20 

Subtotal System 2  18.4   
Total  38   

 
4.4  Personnel and Equipment 
 
The Well Field Operator is required to conduct each inspection and perform miscellaneous minor 
repairs. Major repairs to the system will be made by subcontractors who will furnish their own 
appropriate equipment and tools. The Well Field Operator will be supplied with a cellular 
telephone or a two-way radio for safety and emergency. Equipment and material cutsheets are 
provided in Appendix D. 
 
4.5  Environmental Compliance 
 
Extraction well and spray pumps require periodic repair or replacement. When the Well Field 
Operator removes a pump from an extraction well or the spray pump from the evaporation pond, 
the Moab Site Safety Coordinator shall perform a radiological survey (both interior and exterior, 
as appropriate) and document the free release of the pump prior to release from the site. A survey 
should also be conducted on associated sprinkler piping that contains accumulated sediment or 
precipitate. 
 
Low volumes of wastewater will be generated from sampling and well-maintenance activities in 
the well field. Low volumes of purge water from sampling and well maintenance will be 
managed by spreading this water evenly on the ground surface in a circle around the well. If 
30 gallons or less of purge water are generated, the water will be dispersed in a circle with a 
radius of at least 2 feet. If more than 30 gallons of purge water are generated, the water will be 
dispersed in a circle with a radius of at least 15 feet. This will prevent ground-water 
contaminants from accumulating to unacceptable levels in soils that are not contaminated.  
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Aquifer testing generates relatively large volumes of wastewater. Ground-water effluent from 
aquifer-testing activities at the extraction well field will be managed by piping the ground water 
to a controlled area on the site and then discharging the ground water on the surface to areas that 
are already surface contaminated. Wastewater will not be dispersed onto surface areas that will 
enable the water to flow into Moab Wash or the Colorado River. Refer to the HASP  
(DOE-EM/GJ1038-2007) for additional information on environmental compliance, waste 
management, and emergency response. Aquifer testing of Configuration 4 remediation wells 
conducted in 2006 was performed after the wells had been connected to the treatment system. 
This enabled the ground water to be pumped directly to the evaporation pond, eliminating water-
disposal issues at the well field. Future aquifer pump tests should be handled in a similar manner 
when possible. 
 
4.6  Health and Safety 
 
The HASP has been prepared for the Moab Project in accordance with the requirements of  
29 Code of Federal Regulations 1910.120. All operations, inspections, maintenance, and  
monitoring for the ground-water interim action will be performed according to the site-specific  
health and safety requirements developed for this task. Refer to the HASP (DOE-EM/GJ1038-2007) 
and task-specific Integrated Work Plans (IWP) for additional information on health and safety and 
emergency response. 
 
4.7  Quality Assurance 
 
All personnel who will conduct operations, monitoring, and maintenance of the ground-water 
remediation system are required to read and understand these procedures and sign a copy of the 
“Statement of Understanding” (Appendix E) of these procedures. 
 
4.8  Training 
 
Operations, maintenance, and performance-monitoring training will be performed on site by 
competent, qualified individuals familiar with these procedures in accordance with Occupational 
Safety and Health Administration requirements to perform the work. Additional training, such as 
site-safety briefings, job-safety hazards, and hazard-communication briefings are specified in the 
Moab HASP. 
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End of current text 
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5.0  Operating and Maintenance Procedures 
 
The purpose of this section is to establish the procedures for operating the pumps and spray 
system that comprise the ground-water interim-action system at the Moab site. These procedures, 
when carried out correctly, prevent accidents and injuries, ensure proper operation, and provide a 
method for keeping records of the operating conditions. Site personnel will inspect and ensure 
the system is functioning correctly and that appropriate maintenance and repairs are made. 
 
5.1  General 
 
The pumps for the well field and spray system for the evaporation pond operate continuously. If 
an extraction pump is not operating and the well is not in a recovery mode between pumping 
cycles, there is a problem with the system, and it should be shutdown according to the procedure 
in Section 5.2.1.3. The trained Well Field Operator is authorized to shutdown and/or start pumps 
or systems to perform routine pump-filter change-out according to Section 5.2.1.2. The Well 
Field Operator is also authorized to shutdown and/or start pumps or systems if the Site Manager 
has directed maintenance or repair work, or an emergency requires a shutdown. The Ground 
Water Manager will direct all other start-ups, shutdowns, or changes in operating conditions 
based on specific project objectives. 
 
5.1.1  Emergency Shutdown 
 
Emergency shutdowns require immediate notification according to the Moab HASP. Examples 
of emergencies are accidents, vandalism, severe weather damage, or system component failures. 
If there is any question or doubt about whether to initiate a shutdown or the procedure to effect a 
shutdown of the entire system or an individual pump or system, contact the Ground Water 
Manager or the Site Manager at the telephone numbers provided for selected Contractor 
personnel in Table 2–1. 
 
5.1.2  Contingency for Well Field Flooding 

Estimated Colorado River Flows for the Cisco, Utah gaging station (based on upstream flows 
and weather systems impacting the Colorado River basin) will be monitored via the National 
Oceanic & Atmospheric Administration (NOAA) website 
(http://www.cbrfc.noaa.gov/river/station/flowplot/flowplot.cgi?CLRU1) on a daily basis starting in April 
(the earliest peak runoff in the 90 year recorded history for the site occurred in late April). In 
addition, the NOAA Western Water Supply Forecast site, that provides a long-term seasonal 
runoff volume forecast, will also be closely monitored 
(http://www.cbrfc.noaa.gov/westernwater/map.php?map=wsup). 

During the 2005 spring runoff the river stage peaked at a flow of 40,200 cubic feet per second 
(cfs). At this flow, water just started reaching the top of the bank elevation just downstream (to 
the south, in the vicinity of well TP-17). As a result, forecasted flows greater than 40,000 cfs 
need to be taken as a serious threat to the equipment associated with the operations of the Interim 
Action Well Field.  

http://www.cbrfc.noaa.gov/river/station/flowplot/flowplot.cgi?CLRU1
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Our flood event planning will be focused to insure all vital equipment will be removed prior to 
the flow exceeding 40,000 cfs, using flows of 15,000 and 25,000 cfs (as discussed below) as 
action levels for instigating the plan. This plan is also designed to take into account should these 
action level flows occur over the weekend. RAC crews will support the TAC activities as well as 
move equipment and material stored in areas prone to flooding to higher ground. 
 
Historical data collected from the gaging station reveals that during the 1983 and 1984 runoffs, 
both of which exceeded 60,000 cfs, it took 6 days for the river flow to increase from 
approximately 15,000 to 25,000 cfs. In another 2 to 3 days the flows exceeded 40,000 cfs.  
 
Incorporating this historical data into the plan, should the forecast indicate flows would exceed 
40,000 cfs, the following actions need to be taken once the flow reaches approximately 15,000 
cfs: 

• Shut down all fresh water injection into the well field. 

• Reinforce the river bank berm with additional fill material in low elevation areas. Install a 
berm across the access to Moab Wash (in the vicinity of Well 0406) to prevent water 
contained in Moab Wash from reaching the well field. Also add fill material across the 
southern end of the well field road, to the south of well 0492 to prevent water from 
backing into the well field from the south. 

• Verify all riverbed well point and observation well caps have been installed (the riverbed 
well points will be capped in early April regardless of peak flow river stage). 

• Anchor shed housing sand filter and prepare sand bags for placing around sand filter shed. 
Remove any equipment stored in the ground water shed. 

• Notify electrical subcontractor of the possibility the power will have to be disconnected 
from the trailer. Notify subcontractor managing port-a-john to have it removed from the 
well field.  

• Notify the RAC concerning the possibility of having to relocate the well field trailer and 
equipment storage shed out of the well field.  

• Site security will be forewarned to notify management of any flooding during off hours, 
and site security along with site personnel will be cautioned to stay away from flood prone 
areas. 

 
Once the flow exceeds 25,000 cfs and is expected to exceed 40,000 cfs, the following tasks need 
to be completed: 

• Shut down all power to the well field. 

• Measure water levels at each location equipped with a data logger/pressure transducer. 
Label, download, and remove each data logger/pressure transducer. Remove the CR1000 
data loggers, multiplexers, radios, power converters, and solar panels from the vaults 
containing the telemetry equipment in Configurations 1, 3, and 4. 

• Record all individual extraction/injection well flow meter values. Label and remove each 
well head flow meters. Remove Configuration 1, 3, and 4 Badger meter displays. Remove 
the Grunfos CU300 control boxes associated with each submersible pump.
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• Place sand bags around sand filter shed, remove all equipment off the floor of the shed.  

• Remove the well field storage shed. 

• Remove all Initial Action piping from the well field. 

• Place sandbags around the around the Configuration 1, 3, and 4 transformers. Also place 
sandbags at the top of pathways to the riverbed off the top of the bank.   

• Shut down the well field access road across Moab Wash. All access will have to be 
through the alternative route. 

 
The well field trailer floor is 2.5 ft above the ground surface in the vicinity of Configuration 2. 
Due the complexity of removing this equipment from the well field, special circumstances are to 
be applied to this task. The trailer will only be removed from the well field once the river flow 
reaches 30,000 cfs with a predicted peak of greater than 45,000 cfs.  
 
5.2  Well Field Procedures 
 
5.2.1  Extraction System 
 
5.2.1.1 Startup 
 
Batteries in the digital flow meters will be changed if needed. The extraction-well pumps should 
then be started against a slight head. The discharge valve should be one-third closed. The main 
power switch at the power pole is switched on. For Configuration 1, the breaker box in the 
electrical panel board should be opened to ensure all the required breakers are in the on position. 
Individual pumps can then be switched on at the switch panel. Each pump switch is labeled with 
the well number in which the pump is installed (i.e., wells 0470 to 0479).  
 
For Configuration 2, an individual breaker box is located adjacent to each well vault (i.e., wells 
0570 to 0579). As each pump is switched on, its pressure gauge and flow-meter readings are 
monitored. The CU 300 adjusts to allow the maximum flow that provides steady operation. 
Typically, the pressure at each well is approximately 100 psi to 140 psi. The flow rate is adjusted 
between 1 and 7 gpm depending upon specific operating requirements provided by the Ground 
Water Manager at the time. Steady operation is indicated if the pump runs quietly without 
surging or cutting out. Once each pump operation steadies down, the flow rate and pressure 
should be recorded on the worksheet provided in Appendix F. 
 
Configurations 3 and 4 are similar to Configuration 2, with the exception of the breaker box 
design. Since the piping and pump controls are located in vaults located between Configurations 
3 and 4 extraction wells, one breaker box controls the electrical supply to two wells. 
 
5.2.1.2 Normal Operation 
 
At any time the wells are shutdown (e.g., pump failure, maintenance, cleaning) the downtime 
and start-up time and flow rates will be recorded on the Well Field Data Worksheets. 
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The pumps will normally run continuously without any adjustment required. However, if there 
are signs of surging, the discharge valve may need to be closed more. If the flow rate falls off, 
the discharge valve should be opened until surging occurs, at which point it should be closed 
slightly until steady operation is achieved. If the pump shuts down, wait until it restarts 
automatically after 15 minutes, and then adjust the discharge valve to obtain steady operation. 
 
If the flow drops off more than 1 gpm and opening the discharge valve does not improve it, then 
the filter is most likely blocked and needs to be cleared.  

 
CAUTION! Pressure should be released slowly. WEAR A FACE SHIELD. 

 
The valve on top of the filter should be opened slowly and sediment flushed out. Avoid getting 
sprayed in the face. If after flushing the filter the flow does not recover, then the filter needs 
cleaning. Once a month, shut off the flow by closing valve G, remove the filter, then brush, rinse, 
and replace it. 
 
Flow Meter Check 
 
The digital flow meters will be checked by comparison against a calibrated rotometer. 

• Use the series F-44376 rotometer for flows between 0.2 and 2 gpm.  

• Use the series F-44750 rotometer for flow rates greater than 2 gpm and less than 10 gpm. 

Perform the check for each Configuration 1 well (0470 to 0479) by following the steps below: 

1. Connect a short length of tubing to the inlet side of the appropriate rotometer and then to 
the calibration valve.  

2. Secure the rotometer in a vertical position.  

3. Connect the outlet side of the rotometer with a longer piece of tubing and place the 
discharge end outside the well vault.  

4. Orient and secure the discharge end of the tubing away from the working area.  

5. Open the calibration valve and close the throttle valve .  

6. Adjust the calibration valve to achieve a steady flow rate as indicated on the rotometer.  

7. Record the flow reading from the rotometer and the digital flow meter on the worksheet 
provided in Appendix F.  

8. Repeat the process using the appropriate rotometer for each well. 

The same procedure can be applied to Configurations 2, 3, and 4. 
 
Cleaning the Filter 
 
The pump must be shut down and the discharge valve closed. The filter relief valve is opened to 
relieve the residual pressure. The filter housing can then be unscrewed and the filter removed for 
cleaning. After cleaning and replacing the filter, the pump should be started up according to 
Section 5.2.1.1. 
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Pump Failure 
 
If a pump shuts down and fails to restart after 15 minutes, the breaker should be checked. 
Contact the Ground Water Manager and Health and Safety for further instruction. 
 
5.2.1.3 Shut Down 
 
The pumps can be shut down by switching them off at the switch panel. The discharge valve 
should be closed as a precaution in case the check valve at the header bypasses. If the main 
header leading to the pond is shutdown during freezing conditions, it should be drained at the 
valve just downstream from the totalizer (Badger meter) and at the low point on the line before it 
goes up the side of the tailings pile. Also, the individual well-pump discharge lines should be 
drained during freezing conditions.  
 
5.2.2  Injection System 
 
5.2.2.1 Startup 
 
Configuration 2 
 
The following steps are required to change Configuration 2 from extraction mode to injection 
mode. In the extraction mode, valves D and G are closed, valve C is open, and valve E is 
adjusted to control the discharge rate at each individual well (Attachment 2, Plate 7). To change 
from extraction to injection mode: 

1. Turn off all extraction pumps. 

2. Attach one end of a hose to the hydrant (located near observation well 0586) and run the 
other end of the hose to an irrigated plot area away from the river to prevent erosion in a 
working area.  

3. Open the valve on the hydrant. 

4. Adjust valves at individual wells. 

• Close valve C. 

• Close valve D. 

• Close valve E. 

• Open valve F (sampling port near flow meter). 

• Close valve G. 

5. At the fresh water pond (Attachment 2, Plate 4) 

• Open the butterfly valve all the way.  

• Turn on pump(s) (only one pump is needed for flows <100 gpm).  

• Make sure excess flow runs back into the pond by adjusting the pressure relief valve 
at the pump’s discharge.



 

• Adjust the flow with the butterfly valve and reading the flow meter at pond, so that 
flow from pond is slightly higher than required. 

• Check flow is running down to hydrant. 

6. Back to the individual wells. 

• Open valve D. 

• Close the valve on the hydrant. 

• Make sure flow is running through the sampling port F at each well. 

• Open valve G halfway; close valve F. 

• Adjust valve G to obtain required flow at each individual well. 

• Adjust butterfly valve at pond if more flow is required. 

 
Configuration 3 
 
The following steps are required to start fresh-water injection for Configuration 3 wells.  
Figure 5–1 is a close-up of the piping and valves for one-half of the Configuration 3 vaults. Refer 
to this figure when following the procedures.  
 

 
 

Figure 5–1. Pipe and Valve Layout for Configuration 3 
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The following procedure assumes the fresh-water pumps are already operating. Prior to injection, 
make sure all extraction pumps are shut down. 
 
To start fresh water injection: 

• Close valve A. 

• Open valve B. 

• Close C valves (one on each side of the extraction mode flow meter). 

• Open D valves (on both sides of the injection mode flow meter). 

• Open valve E. 

• Close valve F. 

• Open valve G. 
 
This procedure will have to be completed on each side of the vault, for each well.  
 
To switch from fresh-water injection to ground-water extraction: 

• Close valve B. 

• Open valve A. 

• Open C valves (one on each side of the extraction mode flow meter). 

• Close D valves (on both sides of the injection mode flow meter). 

• Open valve E. 

• Open valve F. 

• Close valve G. 

• Start extraction pump. 
 
The pipe and valve layout for Configuration 4 is presented in Figure 5–2. The same procedure as 
described for switching Configuration 3 from ground-water extraction to fresh-water injection 
can be applied to Configuration 4 using Figure 5–2.  



 

 

 
Figure 5–2. Pipe and Valve Layout for Configuration 4 

 
5.2.2.2 Normal Operation 
 
Injection water is piped from the fresh-water pond to Configurations 2, 3, or 4 using a 10-hp 
centrifugal pump that is capable of flows up to 100 gpm. A 3-hp pump is also available for 
increased flow. Each pump is equipped with a filter consisting of a spin plate and filter cartridge 
that needs to be sized according to the anticipated flow and the size of the suspended particles to 
be removed.  
 
The particle filters are color-coded as follows: 
 

Gold = 30 mesh Blue = 100 mesh Red = 200 mesh 
Yellow = 50 mesh Black = 150 mesh  

 
The spin plates are rated based on the number of holes; flow range is based on the number of 
holes plugged. The filter size is 4 inches. 
 

Fully-opened spin plate rated at 284 to 365 gpm 
1 hole plugged rated at 228 to 290 gpm 
2 holes plugged rated at 182 to 232 gpm 
3 holes plugged rated at 130 to 163 gpm 
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Agricultural Products, Inc. does not advise plugging more than 3 holes in the spin plates. To 
achieve lower gpm, use a smaller filter. The injection pumps will normally run continuously 
without any adjustment required. Any time the injection pumps or wells are shutdown (e.g., 
pump failure, maintenance, cleaning), the downtime, start-up time, and flow rates will be 
recorded on the Well Field Data Worksheets. 
 
Batteries in the digital flow meters at each injection well will be changed as needed. Flow rates 
need to be decreased if the water level in the well rises higher than 2 feet below the top of the 
casing. In this case, reduce the flow rate and record the changes in flow and depth to water on the 
Well Field Data Worksheet. 
 
Cleaning the Filter 
 
Each injection pump is equipped with a spin-clean filter designed to flush continually at 
approximately 4 gpm. Periodic maintenance is required. Once a week, open the flush valve all 
the way to clean the filter. Once a month, shut down the pump, remove the filter, then brush, 
rinse, and replace it. 
 
Each well is equipped with a T-filter and a 60-mesh cartridge. Each cartridge will be flushed at 
each well once a week using the relief valve.  

CAUTION! Pressure should be released slowly. WEAR A FACE SHIELD. 

The valve on top of the filter should be opened slowly and the sediment flushed out. Avoid 
getting sprayed in the face. If after flushing the filter the flow does not recover, then the filter 
needs cleaning. Once a month, shut off the flow by closing valve G, remove the filter, then 
brush, rinse, and replace it.  
 
Pump Failure 
 
If an injection pump shuts down and fails to restart after 15 minutes, the breaker should be 
checked. If the breaker is still in the on position or if it shuts off again immediately, the breaker 
should be switched permanently off and the Site Manager informed. 
 
5.2.2.3 Shut Down 
 
The injection pumps can be shut down by switching them off at the switch panel. If the pumps 
are shutdown during freezing conditions, they should be drained. Also, the individual injection 
line at each well should be drained during freezing conditions. 
 
5.2.3  Well Development 
 
Extraction or injection wells may lose efficiency after a period of time. Increased drawdown, 
frequent dry-pumping conditions, or decreased injection rates are indications that a well may 
need to be redeveloped. When the Configuration 1 extraction wells were first installed, less than 
1 foot of drawdown was measured while pumping 3 gpm at each location. After five months of 
pumping, the majority of the extraction wells were experiencing more than 2 feet of drawdown 
with a pumping rate of 2 gpm. 
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While there was a significant drop in the river stage (which controls the saturated thickness) that 
may explain some of the reduced well performance, the increase in drawdown is largely a result 
of a decrease in well efficiency.  
 
In order to increase and maintain well efficiency, additional well development will be required. 
Prior to the startup of the extraction-well field after the winter shutdown, each extraction well 
will be developed using surging, high-velocity jetting, or air-lift development techniques. During 
development, chemicals specially designed to increase well efficiency may be used to control 
mineral buildup on the screen (acids), reduce biological growth inside the well sumps (bioacid 
dispersants), and remove clay from the sand pack (clay dispersants). Well performance will 
dictate when additional well development is necessary.  
 
5.3  Treatment System Procedures 
 
5.3.1  Evaporation Pond Spray Pump 
 
5.3.1.1 Startup 
 
There must be at least 2 feet of water in the pond before startup of the spray system. 
 
Open all the 2-inch spray-header valves and close the drain valves. The spray pump must be 
primed before attempting to start it. Removing the 1-inch plug on top of the pump and adding 
water until the pump and suction pipe are full can accomplish this. The discharge valve should 
be three-fourths closed. Holding the start button in and turning the switch to manual will start the 
pump. Once the pump starts pumping, the discharge valve can be slowly opened until the 
pressure gauge reads 10 psi. The individual spray-header valves should then be adjusted so that 
all the sprays are operating. The header valves nearest the pump would be partly closed while the 
valves furthest away would be wide open. By adequate adjustment, an even flow of water 
emanating from the sprays can be achieved thus enhancing the evaporation rate.  
 
5.3.1.2 Normal Operation 
 
Adjustments to the amount of water being pumped should only be made if the pond level is 
getting too low or too high. If the water level in the pond decreases to less than 2 feet in depth, 
then the recirculating spray pump will cavitate as a result of the increased suction. Thus, the 
spray pump should be turned off until the pond level rises to operating levels. To maintain the 
water level above the 2-foot depth, the flow rate from the well field may need to be increased or 
the spray-pump rate decreased. 
 
If the influent rate of contaminated ground water from the well field is greater than the 
evaporation rate, then the pond could overfill its capacity or exceed the minimum freeboard 
(Section 4.2). Thus, the flow rate from the well field should be reduced. Alternatively, it may be 
possible to lower the water level in the pond by increasing the spray pump rate. In all cases, a 
minimum of 3 feet of freeboard is required when the system is operating at greater than 35 gpm 
from the well field, and a minimum of 2 feet of freeboard is required when the system is 
operating at less than 35 gpm from the well field. 



 

U.S. Department of Energy             Ground Water Operations and Maintenance Plan Moab UMTRA Project 
Revision 4                         DOE-EM/GJ1220-2008 
April 2008         Page 5-11 

5.3.1.3 Shut Down 
 
Turning off the spray water-recirculation pump shuts down the spray system. If this occurs 
during freezing conditions, the pump and lines should be drained. This is accomplished by 
opening all the drain valves. 
 
5.3.2  Sprinkler System 
 
5.3.2.1 Startup 
 
The pump is designed to run automatically when the main header pressure is above a set value 
and to shut off when the header reaches a set pressure. Thus, when the timer opens the zone 
solenoid-operated valves, the pump will automatically start. The pump is kept primed by a foot 
valve at the intake of the suction pipe. When the pump is started for the first time or after a long 
shut down, it will require priming using the hand pump attached to the pump for this purpose. 
Once the pump is primed, it is started on manual with the speed control set for slow (turn 
anticlockwise). The pressure is then increased until it is above 60 psi. At this point, the switch 
should be turned to “off.” Once the pump has stopped turning (about 20 seconds) and the 
pressure remains above 60 psi, the switch may be turned to “Auto.” The pump will not 
automatically run as long as the pressure in the discharge header is above the set low-pressure 
value (12 psi) and the pressure falls below 60 psi, such as when the sprinkler timer opens a zone 
solenoid valve. The pump strainer drain valves should be cracked open so that there is about 
fo4ur gpm flowing to drain. This will help keep the strainers from plugging. Once the pump 
operation steadies down, the flow rate and pressure should be recorded on the worksheet 
provided in Appendix F. 
 
5.3.2.2 Normal Operation 
 
The pump will normally run continuously without adjustment as controlled by the timer. If the 
flow drops off more than 200 gpm, then one of the two strainers on the pump-discharge line has 
started to plug. The other strainer should be put into service and the plugged strainer should be 
back flushed into the pond via its drain valve. 
 
5.3.2.3 Shut Down 
 
Switching it off at the main breaker or at the switch panel will shut down the pump. If the pump 
is shutdown during freezing conditions, the system should be drained and winterized. 
 
5.4  Winterization 
 
Until the winter of 2007, the ground-water extraction system had historically been shut down 
over the winter months because the extraction wells and sprinkler system were not designed to 
withstand freezing temperatures. Chemical data collected from Configuration 1 downgradient-
observation wells and well points over the past two years, however, has suggested that shutting 
down the system results in increased ammonia and uranium concentrations in ground water 
adjacent to potential fish-habitat areas. 
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To limit the migration of ground water with elevated-contaminant concentrations toward the 
Colorado River, Configuration 1 wells (wells 470 through 479) should operate throughout most 
of the winter. Configuration 2, 3, and 4 wells will be winterized as normal along with the 
infiltration trench. The winter period of operation is approximately from November to March. 
 
5.4.1  Winter Operations  
 
The following winterization activities need to be addressed prior to November to limit equipment 
damages: 

 
• The evaporation-pond level must be lowered as much as possible prior to the 

shutdown of the sprinkler system. The sprinkler system was designed to be 
temporary (all piping is located above ground), and it cannot be run over the 
winter. A similar drop in the water level (to a 3-foot depth) will be necessary to 
provide adequate storage for running Configuration 1 wells without the ability to 
remove water from the pond via the sprinkler system. Historically, the sprinkler 
system has been shut down in mid-November and restarted in mid-March. 
Operation of Configuration 1 wells at an average of 20 gpm over four months will 
generate a total of 3.5 million gallons. Based on the pond-capacity estimate and 
taking no evaporation into account, there is 2.9 million gallons of storage 
available when raising the pond level from 3 to 8 feet. As a result, as the volume 
reaches the 7-foot mark, flows may have to be decreased.  

 
• As a result of the continued ground-water extraction over the winter, the volume 

stored in the pond by the spring is expected to be near capacity. Startup of the 
sprinkler system in March will assist in lowering the pond level.  

 
 

• The discharge point into the evaporation pond from the well field needs to be 
changed prior to December. Typically, during the summer the extracted ground 
water is discharged from a perforated pipe that runs parallel to the northwest side 
of the pond. Discharging water into the pond through this pipe disperses the water 
along the length of the pipe. The concern is that these small-diameter orifices 
(approximately ¼-inch diameters) in the perforated pipe may freeze up and 
eventually restrict flow into the pond. To remedy this problem, the perforated pipe 
will be temporarily disconnected from the main 4-inch diameter discharge line, 
and the extracted ground water will be discharged directly into the pond from a 4-
inch-diameter extension. In the spring, the perforated pipe will be reattached. 

 
• Each vault will be equipped with heat tape plugged directly into the power supply 

located within the vault.  
 
• The infiltration trench will be shut down by November 15 to avoid damage to the 

fresh-water storage-pond pump that delivers fresh water to the trench. The pump 
and sand filter need to be completely drained before being exposed to freezing 
temperatures. 
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5.5  Safety 
 
Personnel should be aware that the system starts up automatically. Therefore, if personnel are 
working inside the sprinkler zones when the pump is not operating, then Lock Out/Tag Out 
procedures must be followed. The sprinkler pump is supplied by 440-volt, 3-phase current.  
 
When the pump is operating and personnel need to work inside the sprinkler zones or have to 
approach within si6x feet of the sprinklers to perform repairs or adjustments, then personnel 
should wear rain gear and a face shield. Also, prior to entering an active sprinkler zone, 
personnel must consult with the Site Safety Coordinator to review the IWP for compliance with 
the technical basis document regarding work limitations and exposure.  
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End of current text 
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6.0  Performance Monitoring and Record Keeping 
 
Monitoring data collected during operations of the interim action will be used to evaluate the 
performance of the system. Flow rates, application time, and soil-moisture observations will be 
performed at the sprinkler system. Water-level and water-quality measurements will be 
performed at the evaporation pond, the well field, the fresh-water pond, and at river-water 
locations. Ten extraction wells, 19 observation wells, nine well points, and two river-water 
locations are available for performance monitoring in Configuration 1. Ten extraction/injection 
wells, 13 observation wells, nine well points, one fresh-water injection location, and three river-
water locations are available for performance monitoring in Configuration 2. Ten 
extraction/injection wells, 10 observation wells, nine well points, and two river-water locations 
are available for performance monitoring in Configuration 3. Ten extraction/injection wells, 
eight observation wells, six well points, and one river-water location are available for 
performance in Configuration 4. Four observation wells and three well points are also available 
for performance monitoring of the infiltration trench. Flow rates, cumulative volumes, and 
pressures will be recorded for the remediation wells. 
 
Baseline Area monitoring will continue to be used to refine the understanding of the unstressed 
ground-water system. In particular, the water-quality monitoring network is designed to 
determine vertical and horizontal distributions of ammonia and TDS concentrations and to 
determine the significance of the brine surface with respect to ammonia distribution. The alluvial 
system in the Baseline Area has shown significant natural variability related to changes in river 
stage. The data collected from the Baseline Area will continue to be used, during evaluation of 
the well field, to distinguish natural variations in flow processes and water chemistry from the 
effects of system operation.  
 
The monitoring network for Configurations 1, 3, and 4 (when used in extraction mode) will be 
used to monitor changes, if any, in the distribution of ammonia and TDS concentrations during 
continued ground-water extraction. It will also be used to monitor: (1) changes in ground-water 
flow paths above and below the brine surface during pumping, and (2) the extent of the cone of 
depression maintained by the extraction wells.  
 
The monitoring network for Configurations 2, 3, and 4 (when used in injection mode) will be 
used to determine if these wells are effective in reducing contaminant concentrations in 
Colorado River backwater areas. An apparent reduction was observed in 2005 during operation 
of Configuration 2. Another ongoing objective will be to evaluate how injection affects the 
position of the brine surface beneath the river and discharge of ammonia to surface water. 
 
The Well Field Operator is responsible for completing the interim-action worksheets 
(Appendix F) of these procedures as a record of inspection, maintenance, sampling, and 
operations of the treatment system. These worksheets shall be faxed on the day it is completed to 
the Contractor to the attention of Kym Bevan at fax number (970) 257-2174, office telephone 
number (970) 257-2100.  
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A schedule for monitoring the operating parameters of the interim action is summarized in Table 
6–1. A schedule for sampling and analysis of water samples collected from wells at the surface-
water locations and from the evaporation pond is summarized in Table 6–2. The schedules 
presented in Table 6–1 and Table 6–2 will be reevaluated after data history is established. 
Descriptions of the data-collection requirements for each parameter are provided in the sections 
below. 
 
6.1  Sprinkler System 
 
The sprinkler system should be checked daily to ensure it is operating properly. Operating 
parameters including the start time (hh:mm), operating duration (minutes), and operating 
schedule (days per week) will be recorded on the Evaporation Pond and Sprinkler System Field 
Data Worksheet (Appendix F). The Well Field Operator will also record on the worksheet 
descriptions of visual observations performed weekly to monitor the design criteria presented in 
Section 3.3. That is, applied water shall not 1) percolate into the tailings, 2) pond on the surface 
of the tailings, or 3) run off from the surface of the tailings. Since the beginning in FY 2007, the 
operations and maintenance of the sprinkler system and the evaporation pond will be conducted 
by personnel affiliated with the Site Construction and Operations, not the Ground Water 
personnel. However, completed data worksheets still will be reviewed by the Well Field 
Operator and submitted twice weekly to the Grand Junction office along with the other data 
worksheets for the system.  
 
6.2  Water Levels 
 
One objective of the interim action is to manipulate the ground-water gradient to minimize the 
discharge of contaminated water to the river. The hydraulic effect of this will be verified by 
measuring water depths at all the (1) extraction wells, (2) injection wells, and (3) at selected 
existing observation wells. The depth of water in the evaporation pond will be monitored to 
evaluate the evaporation rate and to monitor the freeboard. Water-level measurements generally 
will be collected according to the schedule provided in Table 6–1; however, see Section 6.5 and 
associated tables for additional schedule input. 
 
Depth-to-ground water for the wells are measured manually with a water-level meter from the 
top of casing. Total depth of the water in the evaporation pond is measured directly from a scale 
on the staff gauge. Additional requirements for specific locations requiring water-depth 
measurements are listed in Table 6–3. Locations are shown in Figure 3–4. A worksheet to record 
the water levels is provided in Appendix F. Water levels measured for the wells will be recorded 
to the nearest 0.01 foot. Water levels measured at the staff gauge will be recorded to the nearest 
0.25 foot. 
 
 



 

 

Table 6–1. Interim Action Data Collection Schedule for Operating Parameters 
 

Pre-startup Startup Normal Operations 
Location Water 

Level 
Flow 
Rate Volume Pressure Water 

Level 
Flow 
Rate Volume Pressure Water 

Levela
Flow 
Rate Volume Pressure 

Extraction 
Wells 

One time 
event NA NA NA One time 

event 

One 
time 

event 

One time 
event 

One time 
event 

Once per 
week 

Twice 
per week

Twice per 
week 

Twice per 
week 

Injection 
Wells 

One time 
event NA NA NA One time 

event 

One 
time 

event 

One time 
event NA Once per 

week 
Twice 

per week
Twice per 

week NA 

Evaporation 
Pond 

One time 
event NA NA NA One time 

event 

One 
time 

event 
NA One time 

event 
Twice per 

week 
Twice 

per week NA Twice per 
week 

Fresh Water 
Pond NA NA NA NA NA NA NA NA NA Twice 

per week
Twice per 

week 
Twice per 

week 

Infiltration 
Trench 

One time 
event NA NA NA One time 

event 

One 
time 

event 

One time 
event NA Once per 

week 
Twice 

per week
Twice per 

week NA 

NA; not applicable 
a Telemetry was installed at Configurations 1 and 3 in 2006 and at Configuration 4 in 2007; water level information for the extraction wells will then be recorded 
remotely. 
 

Table 6–2. Interim Action Data Collection Schedule for Water Sampling and Analysis 
 

Pre-startup Startup Normal Operations 
Location Field 

Parameters 
Laboratory 
Analysis 

Field 
Parameters 

Laboratory 
Analysis 

Field 
Parameters 

Laboratory 
Analysis 

Extraction Wells One time event One time event One time event One time event NA Monthly  
Injection Wells One time event One time event NA NA NA NA 
Observation Wells One time event One time event One time event One time event NA Monthly  
Well Point One time event One time event One time event One time event NA Monthly  
River One time event One time event One time event One time event NA Monthly  
Evaporation Pond One time event One time event One time event One time event NA Monthly 

NA NA Monthly Fresh Water Pond NA NA NA 
a NA NA NA NA Infiltration Trench a 

NA – not applicable 
a – field parameters and laboratory analyses may be performed for observation wells after trench system flow rate and volume assessment is conducted. 
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Table 6–3. Water Level Measurement Locations and Requirements 
 

Type Location ID Purpose Frequency 

Extraction or 
Injection well 

0470-0479 
0570-0579 
0670-0679 
0770-0779 

Monitor drawdown or 
mounding. 

Before extraction pump or injection system is 
turned on. Also, when flow rates are changed. 

Observation well 

0403, 0407, 0480-0485, 
0551-0561,0401, 0402, 
0408, 0580-0589, 0596 
0600, 0601, 0602, 
0680-0689, 0730-0733, 
0780-0787 

Monitor zone of 
influence. 

Before extraction pumps or injection system is 
turned on and then weekly. Also, when flow 
rates are changed. 

Well point Field determination Monitor zone of 
influence. 

Before extraction pumps or injection system is 
turned on and monthly/quarterly thereafter in 
conjunction with sampling events. 

Evaporation pond Staff gauge Monitor pond volume 
and freeboard. 

Before well field pumps or injection system is 
turned on and two times a week. When flow 
rates are changed. 

 
 
6.3  Flow, Volume, and Pressure Measurements 
 
Flow rate, volume, and pressure measurements to monitor the performance of the well field will 
be recorded manually according to the schedule in Table 6–1. Measurements in the well field 
will be collected at digital flow meters installed at each individual well and at the totalizer 
(Badger meter) that measures combined effluent from all the extraction wells or flow to the 
injection wells. Flow rate and pressure measurements will be collected at the evaporation pond 
recirculating spray pump and at the fresh-water pond pump. Worksheets to record the 
measurements are provided in Appendix F. Measurement locations referenced in Appendix F are 
illustrated in Figure 3–4.  
 
6.4  Field Parameters 
 
During the winter months, water temperature must be recorded on the inlet pipe leading into the 
evaporation pond. Keeping a record of the water temperature in the pipe will help to eliminate 
the risk of the water freezing within the pipe. Field measurements of temperature, specific 
conductance, and pH may be performed on specific wells under direction from the Ground Water 
Manager. A worksheet to record the calibration of the YSI probe used to perform the 
measurements is provided in Appendix F. 
 
6.5  Laboratory Sampling and Analysis 
 
Data collected through this sampling will improve the understanding of ground-water and 
surface-water interactions and help locate the intersection of the brine surface with the riverbed 
under background flow conditions for the Baseline Area wells and under active-remediation 
conditions for wells at Configurations 1 through 4. Sample collection will continue from the 
monitor well and well-point locations for chemical parameters and hydraulic and chemical 
performance data. Measurements will include water levels, field parameters, and laboratory 
analysis. Sampling of the well points will be conducted as river conditions permit. Except during 
near-bank, full-flow conditions, the shoreline well points are accessible year-round. 
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A surface-water sample will be collected (when present) near the base of each well point cluster 
location to compare local surface water chemistry with underlying ground water chemistry and 
to monitor the integrity of the well point completion. 
 
Sampling procedures and analytical requirements for the samples are provided in Section 6.5.1. 
Sampling frequency requirements are summarized in Table 6–4 through Table 6–9. These 
frequencies will be integrated into the performance sampling events beginning in FY 2007. 
Interim Action Sampling and Analysis Worksheets are presented in Appendix G. 
 

Table 6–4. Monitoring Requirements for the Baseline Area 
 
Configuration Type Locations Months Sampled 

0405, 0488, 0495 
January, March, April, June, 
July, September, October, 

December 
 

Observation 
Wells SMI-PZ1M, SMI-PZ1D, SMI-PZ1S, 

SMI-PW01 
February, May, August, 

November 
0494, 0495, 0597 April, August, December  

Well Points 0494, 0495, 0597, 0496, 0497, 0598, 
0617, 0618, 0599 February, June, October 

 
 
 

Baseline 

Surface Water 0241, 0242, 0243 February, April, June, 
August, October, December 

 
 

Table 6–5. Sampling Frequency Requirements for Configuration 1 
 
Configuration Type Locations Months Sampled 

0471, 0473, 0475, 0477, 0479, 
SMI-PW02 

January, March, May, July, 
September, November  

Extraction Wells 0470, 0472, 0474, 0476, 0478, 
SMI-PW02 

February, April, June, 
August, October, December 

0403, 0407, 0481, 0485, 0555, 0558, 
0560 January, April, July, October

0403, 0407, 0482, 0483, 0552, 0559 February, May, August, 
November 

 
Observation 

Wells 
0403, 0407, 0480, 0484, 0557, 0561, 

0596 
March, June, September, 

December 
0562, 0563, 0606 April, August, December  

Well Points 0562, 0563, 0606, 0608, 0611, 0612, 
0564, 0565, 0607 February, June, October 

Surface Water 0216, 0245 February, April, June, 
August, October, December 

0547 January- December 

Configuration 
1 

Evaporation 
Pond Inlet/Outlet 0548 

March-November 
 (or until sprinklers are down 

for the winter) 
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Table 6–6. Sampling Frequency Requirements for Configuration 2 
 
Configuration Type Locations Months Sampled 

0571, 0573, 0575, 0577, 0579 February, April, June, 
August, October Remediation 

Wells 0570, 0572, 0574, 0576, 0578 March, May, July, 
September  

0408, 0581, 0585, 0589 January, April, July, 
October 

0582, 0583, 0586, 0588 February, May, August, 
November 

 
Observation 

Wells 
0401, 0584, 0587, 0600 March, June, September, 

December 
0590, 0591, 0603 April, August, December  

Well Points 0590, 0591, 0603, 0604, 0613, 0614, 
0605, 0615, 0616 February, June, October 

Configuration 
2 

Surface Water 0240, 0236, 0239 
February, April, June, 

August, October, 
December 

 
 

Table 6–7. Sampling Frequency Requirements for Configuration 3 
 
Configuration Type Locations Months Sampled 

0671, 0673, 0675, 0677, 0679 
January, March, May, 

July, September, 
November Remediation 

Wells 
0670, 0672. 0674, 0676, 0678 

February, April, June, 
August, October, 

December 

0688, 0689, 0680, 0681, 0684 January, April, July, 
October 

0682, 0688, 0689, 0404, 0685 February, May, August, 
November 

Observation 
Wells 

0683, 0687, 0688, 0689, 0686 March, June, September, 
December 

0690, 0691, 0692 April, August, December  
Well Points 0690, 0691, 0692, 0693, 0694, 0695, 

0696, 0697, 0698 February, June, October 

Configuration 
3 

Surface Water 0257, 0258, 0259 
February, April, June, 

August, October, 
December 
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Table 6–8. Sampling Frequency Requirements for Configuration 4 
 
Configuration Type Locations Months Sampled 

0770, 0772, 0774. 0776, 0778 March, May, July, 
September Extraction wells 

0771, 0773, 0775, 0777, 0779 April, June, August, 
October 

0781, 0782, 0786, 0787 
January, March, May, 

July, September, 
November Observation 

Wells 
0780, 0783, 0784, 0785 

February, April, June, 
August, October, 

December 
0790, 0791, 0792 April, August, December Well Points 0790, 0791, 0792, 0793, 0794, 0795 February, June, October 

Configuration 
4 

Surface Water 0274 
February, April, June, 

August, October, 
December 

 
 

Table 6–9. Sampling Frequency Requirements for Infiltration Trench 
 
Configuration Type Locations Months Sampled 

0730, 0732 
January, March, May, 

July, September, 
November Observation 

Wells 
0731, 0733 February, April, June, 

August, October 
Infiltration 

Trench 

Well Points 0724, 0725, 0726 
February, April, June, 

August, October, 
December 

 
Water samples will be submitted to a commercial laboratory for analyses of the constituents 
listed in Table 6–10. Not all of the wells are sampled for selenium and copper, see Table 6-11 for 
a complete list of wells that require these analyses. More extensive sampling may also be 
conducted on an as-needed basis at selected locations in the system or at new monitoring 
locations established at a later date to monitor the effectiveness of the interim action. All 
constituents could be analyzed, but given the low volume of ground water that is available from 
some well points, not all may be included during each sampling event. The well points selected 
for analysis may not be the same for each sampling event. Well points will be selected for 
sampling on the basis of river conditions and analytical results of previous sampling events.  
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Table 6–10. Analytes and Methods for Ground Water and Evaporation Pond Samples 
 

Analyte Sample 
Container Preservation EPA Method Detection 

Limit 
Line Item 

Code (LIC) 
Ammonia-N 125 mL poly H2SO4, pH < 2 350.3 0.1 mg/L WCH-A-005 

Chloride 9056 0.5 mg/L MIS-A-039 
Bromide 9056 0.5 mg/L MIS-A-038 
Sulfate 

500 mL poly Cool, 4 °C 
9056 0.5 mg/L MIS-A-044 

TDS 125 mL poly Cool, 4 °C 160.1 10 mg/L WCH-A-033 
Copper SW-846 6010 25 μg/L MET-A-020 

Selenium SW-846 6020 0.1 μg/L TAC-14 
Manganese SW-846 6010 5 μg/L TAC-17 

Uranium 

500 mL poly HNO3, pH < 2 

SW-846 6020 0.1 μg/L TAC-1 

 
 

Table 6–11. Sample Locations That Should Include the Analytes Copper and Selenium 
 

Location Copper Selenium 
0405, 0412, 0413, 0414, 0437, 0439, 0440, 0442, 0456, 0495, 0496, 0597, 0598, 
0599, 0604, 0605, 0606, 0617, 0618, 0676, 0683, 0691, 0693, 0695, 0696, 0697, 
0725, 0726, 0792, CR3, MW-1-R, SMI-PZ3S, TP-03, TP-09, TP-17, TP-18, TP-19 

  
X 

0537, PW-11, PW-OB-A X X 
0561, 0571, 0572, 0575, 0576, 0579, 0778, 0785, 0787 X  

 
6.5.1  Sampling Procedures 
 
Water sampling will be performed in accordance with the Ground Water and Surface Water 
Sampling and Analysis Plan for U.S. Department of Energy Office of Legacy Management Sites 
(DOE 2006b) and the Environmental Procedures Catalog (STO 6). Deviations from these 
procedures will be noted in a field-variance log with an explanation and a description of its 
possible impacts on data quality. The following specific procedures from the Environmental 
Procedures Catalog (STO 6) will be used for water sampling: 

• GT-1(P) Standard Practice for Field Documentation Processes 

• GT-2(P) Standard Practice for Sample Labeling 

• GT-3(P) Standard Practice for Chain-of-Sample-Custody and Physical Security of 
                  Samples 

• LQ-2(T) Standard Test Method for the Measurement of Water Levels in Ground Water 
                  Monitoring Wells 

• LQ-3(P) Standard Practice for Purging Monitoring Wells 

• LQ-4(T) Standard Test Method for the Field Measurement of pH 

• LQ-5(T) Standard Test Method for the Field Measurement of Specific Conductance 

• LQ-6(T) Standard Test Method for the Field Measurement of the Oxidation-Reduction 
                  Potential (Eh) 

• LQ-7(T) Standard Test Method for the Field Measurement of Alkalinity 

• LQ-8(T) Standard Test Method for the Field Measurement of Temperature
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• LQ-9(T) Standard Test Method for the Field Measurement of Dissolved Oxygen 

• LQ-10(P) Standard Practice for the Use of a Flow Cell for Field Measurements 

• LQ-11(P) Standard Practice for the Sampling of Liquids 

• LQ-12(P) Standard Practice for the Collection, Filtration, and Preservation of Liquid  
                  Samples 

• LQ-19(P) Standard Practice for the Inspection and Maintenance of Ground Water  
                 Monitoring Wells 

• LQ-24(T) Standard Test Method for Turbidity in Water 
 
6.5.2 Sample Quality Assurance and Control 
 
The objective of sample quality assurance and control measures is to provide systematic control 
of the tasks so as to maximize accuracy, precision, comparability, and completeness. All 
procedures will be checked for accuracy through internal laboratory quality control checks such 
as the analysis of blind duplicates, splits, and known standards. A minimum of 10 percent of the 
samples submitted for laboratory analysis will be field quality-control samples. Field quality-
control samples may include equipment rinsate blanks, check samples, trip blanks, and 
duplicates. These samples will be submitted for the same analyses as the other field samples. 
Analytical methods to be used for the water samples are summarized in Table 6–10. Sample 
preservation will consist of storing the samples in a cooler with ice during field sampling, sample 
packaging, and shipping. 
 
To maintain evidence of authenticity, the samples collected must be properly identified and 
easily discernible from other like samples. A label will be attached to the sample container 
specifying the sample identification number, location, date collected, time collected, and the 
sampler’s name. 
 
Water samples will be kept under custody from the time of collection to the time of analysis. 
Chain-of-custody records will be used to list all transfers in the possession of the samples. The 
chain-of-custody form will show that the sample was in constant custody between collection and 
analysis. While the samples are in shipment to the analytical laboratory, custody seals will be 
placed over the cooler opening to ensure that the integrity of the samples has not been 
compromised. The receiving laboratory must examine the seals on arrival and document that the 
seals are intact. Upon opening the container, the receiving laboratory will note the condition of 
the sample container (e.g., broken bottles, leaking bottles). 
 
All sample shipments will be made in compliance with Department of Transportation regulations 
(49 CFR 171-179) governing shipment of hazardous materials and substances. These regulations 
govern the packaging, documentation, and shipping of hazardous material, substances, and 
waste. Special care will be taken to ensure the integrity of the sample through proper packaging 
and shipping. 
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To determine the proper identification of a hazardous sample, field personnel will review field 
measurement data and field notes for relevant information concerning the sample material in a 
container. This information will include field radiological scans and any other information that 
might be useful in classifying the sample for shipment. If a sample is known or suspected to 
contain a specific hazardous material, the sampler will note its presence on the sample label. This 
information is important to the receiving laboratory to determine the proper handling of the 
sample prior to its analysis. 
 
6.5.3  Record Keeping 

• All sampling field books 

• Weekly readings 

• Refer to EM Moab Site File Plan 
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0-10.0 ft.  SILTY SAND (SM);  mostly very fine grained sand (80%)
and silt (~20%), brown (7.5YR 5/4), dry, slightly damp below 5.0 ft.

10.0-15.0 ft.  SAND (SW):  well sorted, mostly fine to medium
grained sand, damp, ~10% pebbles and cobbles up to 4.0" in
diameter, brown (7.5YR 5/4).

15.0-25.0 ft.  GRAVELLY SAND (SW-GW);  moist to wet, ~60%
sand, very fine to medium grained, ~40% pebbles and cobbles up
to 4.0 " in diameter, matrix sand is brown (7.5YR 4/3).

20.0-25.0 ft.  more sand (~70%).

Grout
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WELL INSTALLATION

15.00.0

6 in. Machine Slotted PVC
SUMP/END CAP:

to

INTERVAL (FT)

20.0

Grout

16-40 Silica Sand
23.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186328.02

50.00
WELL DEPTH (FT)

0488WELL NUMBER
Moab, UT 3966.82

07/29/2004

SITE
LOCATION

3968.48Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6664420.38

40.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3968.48

15.0
UPPER PACK:

40.0
25.0

to-1.666 in. PVC Sch 40 25.0
40.0WELL SCREEN:

6 in. PVC Sch 40 to 40.3
to

Bentonite Chips

23.0 50.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

REMARKS
20.0

GROUT:

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

10/05/2004

3965

3960

3955

3950

3945
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25.0-35.0 ft.  SANDY GRAVEL (GW-SW);  ~60% subrounded to
well rounded gravel and cobbles (up to 5.0" in diameter), and fine to
medium grained sand (~40%) matrix, wet, brown (7.5YR 4/3).

30.0-35.0 ft.  sightly less sand (30-35%).

35.0-50.0 ft.  GRAVELLY SAND (SP-GP);  mostly fine grained sand
(60%), dark grayish brown (10YR 4/2), pebbles and cobbles (~40%)
up to 3.0" in diameter.  Sand is runny-water saturated.

40.0-45.0 ft.  larger amount of sand (70%),  very runny-water
saturated.

  Total Depth 50.0 ft.

0.010"
Slotted
PVC

0.010"
Slotted
PVC

End Cap

Continued from Previous Page
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DATES DRILLED 07/29/2004
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0-10.0 ft.  SILTY SAND (SM);  mostly very fine grained sand
(~80%) and ~20% silt, light brown (7.5YR 6/3), dry.

10.0-17.0 ft.  No Recovery.

17.0-25.0 ft.  GRAVELLY SAND (SW-GW);  sand(~60%), very fine
to medium grained, ~40% pebbles and cobbles up to 3.0" in
diameter, matix sand is brown (7.5YR 4/3), moist to wet.
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WELL INSTALLATION

35.00.0

6 in. Machine Slotted PVC
SUMP/END CAP:

to

INTERVAL (FT)

40.0

Grout

16-40 Silica Sand
43.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186318.49

60.00
WELL DEPTH (FT)

0493WELL NUMBER
Moab, UT 3966.08

07/28/2004

SITE
LOCATION

3967.94Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6664391.83

55.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3967.94

35.0
UPPER PACK:

55.0
45.0

to-1.866 in. PVC Sch 40 45.0
55.0WELL SCREEN:

6 in. PVC Sch 40 to 55.3
to

Bentonite Chips

43.0 60.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

REMARKS
40.0

GROUT:

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

10/05/2004

3965

3960

3955

3950

PAGE  1  OF  3

MONITORING WELL COMPLETION LOG  MOA01-0493

5

10

15

Uncontrolled copy



20.0-25.0 ft.  more sand (70%).

25.0-35.0 ft.  SANDY GRAVEL (GW-SW);  mostly subrounded to
well rounded gravel and cobbles (up to 6.0" in diameter) and fine to
medium grained sand (~40%) matrix, wet, brown (7.5YR 4/3).

30.0-35.0 ft.  slightly less sand (~35%), brown (7.5YR 4/2), wet.

35.0-40.0 ft.  GRAVELLY SAND (SP-GP);  mostly fine grained sand
(~60%), dark grayish brown (10YR 4/2), pebbles and cobbles (40%)
up to 3.0" in diameter.  Sand is runny-water saturated.

40.0-45.0 ft.  SANDY GRAVEL (GW-SW);  mostly subrounded to
well rounded pebbles and cobbles (up to 4.0" in diameter) and fine
to medium grained sand (~25%), wet, brown (7.5YR 4/2).

45.0-50.0 ft.  GRAVELLY SAND (SW-GW);  approximately equal

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand
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amounts of sand (fine to medium grained) and gravel (pebbles and
cobbles up to 4.0" in diameter).  Matrix sandy material is dark
grayish brown (10YR 4/2), wet.

50.0-60.0 ft.  SANDY GRAVEL (GW-SW);  mostly (80%) pebbles
and cobbles up to 3.0" in diameter.  Little sand (20% or less), wet.

  Total Depth 60.0 ft.

0.010"
Slotted
PVC

End Cap

Continued from Previous Page
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0-4.0 ft.  SANDY SILT (ML-SP);  strong brown (7.5YR 4/6).  40%
sand, fine grained, 60% silt/clay, moist.

4.0-12.0 ft.  SILTY SAND (SM);  reddish brown (5YR 4/4), 25% silt,
~10% clay, 65% fine sand, moist.

12.0-13.0 ft.  CLAY (CL);  reddish gray (5YR 5/2), medium stiff,
slightly mottled, moist.
13.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/2), fine to coarse
grained with ~10% fine gravel, rounded, wet.

16.0-21.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), 10%
silt/clay, 20% gravel/cobbles fine to coarse, subrounded to well
rounded - cobbles are well rounded, 70% fine to coarse sand, wet.

21.0-22.0 ft.  CLAYEY SILTY GRAVEL (GM);  brown (7.5YR 4/3),
30% silt/clay, 20% fine to medium grained sand, 50% fine to coarse
gravel, rounded to well rounded, trace of well rounded cobbles, wet.

  Total Depth 22.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap

D
E

P
T

H
(F

T
 B

G
L)

G
R

A
P

H
IC

LO
G

LITHOLOGIC DESCRIPTIONWELL DIAGRAM
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S
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M
P

LE
 ID

.

0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2185988.21

12.0  on  06/25/2003

19.7

Moab, UT 3966.56
3966.41

to

MOAB

to

to0.154 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663337.05

3966.41

7.0

LOWER PACK:

0.0

21.3 06/26/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/25/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0470

BLANK CASING:

19.7

22.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003

MONITORING WELL COMPLETION LOG  MOA01-0470

PAGE  1  OF  1
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0-4.0 ft.  SANDY SILT (ML-SP);  strong brown (7.5YR 4/6).  40%
sand, fine grained, 60% silt/clay, moist.

4.0-12.0 ft.  SILTY SAND (SM);  reddish brown (5YR 4/4), 25% silt,
~10% clay, 65% fine sand, moist.

12.0-13.0 ft.  CLAY (CL);  reddish gray (5YR 5/2), medium stiff,
slightly mottled, moist.
13.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/2), fine to coarse
grained with ~10% fine gravel, rounded, wet.

16.0-21.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), 10%
silt/clay, 20% gravel/cobbles fine to coarse, subrounded to well
rounded - cobbles are well rounded, 70% fine to coarse sand, wet.

21.0-22.0 ft.  CLAYEY SILTY GRAVEL (GM);  brown (7.5YR 4/3),
30% silt/clay, 20% fine to medium grained sand, 50% fine to coarse
gravel, rounded to well rounded, trace of well rounded cobbles, wet.

  Total Depth 22.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap

D
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LITHOLOGIC DESCRIPTIONWELL DIAGRAM
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.

0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2185991.55

12.0  on  06/25/2003

19.7

Moab, UT 3966.59
3966.62

to

MOAB

to

to-0.034 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663361.48

3966.62

7.0

LOWER PACK:

0.0

21.3 06/26/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/25/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0471

BLANK CASING:

19.7

22.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003

MONITORING WELL COMPLETION LOG  MOA01-0471

PAGE  1  OF  1
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0-4.0 ft.  SANDY SILT (ML-SP);  reddish brown (5YR 4/4), 40%
sand, fine grained, 60% silt/clay, moist.

4.0-10.0 ft.  SILTY SAND (SM);  dark reddish brown (5YR 3/4), 40%
silt, ~50% fine sand, ~10 % clay (stiff), slightly mottled, moist.

10.0-16.0 ft.  SAND (SP);  reddish brown (5YR 4/4), fine to coarse
grained with sand, ~10% fine gravel, subrounded to rounded, wet.

16.0-21.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), 10%
silt/clay, 20% fine to coarse gravel/cobbles, subrounded to well
rounded - cobbles are well rounded, 70% fine to coarse sand, wet.

21.0-22.0 ft.  CLAYEY SILTY GRAVEL (GM);  brown (7.5YR 4/3),
30% silt/clay, 20% fine to medium grained sand, 50% fine to coarse
gravel, rounded to well rounded, trace of well rounded cobbles, wet.

  Total Depth 22.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap

D
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LITHOLOGIC DESCRIPTIONWELL DIAGRAM
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2185995.11

12.0  on  06/24/2003

19.7

Moab, UT 3966.62
3966.68

to

MOAB

to

to-0.064 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663386.00

3966.68

7.0

LOWER PACK:

0.0

21.3 06/26/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/24/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0472

BLANK CASING:

19.7

22.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003

MONITORING WELL COMPLETION LOG  MOA01-0472
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0-6.0 ft.  SANDY SILT (ML-SP);  dark yellowish brown (10YR 4/4),
30% fine sand, 70% silt/clay, moist.

6.0-10.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4), 20% clay
(stiff), 10% fine sand, 70% silt, moist.

10.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/4), fine to coarse
grained, clean, wet.

16.0-22.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), 20%
gravel, 80% fine to medium grained sand, trace of subangular
cobbles, fine to coarse gravel, wet.

22.0-23.0 ft. CLAYEY GRAVELLY SAND (SP-SC);  brown (7.5YR
4/4), 60% fine to medium sand, 20% silt/clay, 20% gravel
subangular to subrounded, wet.

  Total Depth 23.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

23.0

DRILLING METHOD

2185999.02

12.0  on  06/24/2003

19.7

Moab, UT 3966.67
3966.74

to

MOAB

to

to-0.074 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663411.34

3966.74

7.0

LOWER PACK:

0.0

21.3 06/26/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/24/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0473

BLANK CASING:

19.7

23.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003

MONITORING WELL COMPLETION LOG  MOA01-0473

PAGE  1  OF  1

5

10

15

20

Uncontrolled copy



0-6.0 ft.  SANDY SILT (ML-SP);  dark yellowish brown (10YR 4/4),
30% fine sand, 70% silt/clay, moist.

6.0-10.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4), 20% clay
(stiff), 10% fine sand, 70% silt, moist.

10.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/4), fine to coarse
grained, clean, wet.

16.0-21.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), 20%
gravel, 80% fine to medium grained sand, trace of subangular
cobbles, fine to coarse gravel, wet.

21.0-22.0 ft. CLAYEY GRAVELLY SAND (SP-SC);  brown (7.5YR
4/4), 60% fine to medium sand, 20% silt/clay, 20% gravel
subangular to subrounded, wet.

  Total Depth 22.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2186002.61

12.4  on  06/24/2003

19.7

Moab, UT 3967.02
3967.10

to

MOAB

to

to-0.084 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663435.71

3967.10

7.0

LOWER PACK:

0.0

21.3 06/24/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/24/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0474

BLANK CASING:

19.7

22.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003

MONITORING WELL COMPLETION LOG  MOA01-0474
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0-6.0 ft.  SANDY SILT (ML-SP);  dark yellowish brown (10YR 4/4),
30% fine sand, 70% silt/clay, moist.

6.0-10.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4), 20% clay
(stiff), 10% fine sand, 70% silt, moist.

10.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/4), fine to coarse
grained, clean, wet.

16.0-21.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), 20%
gravel, 80% fine to medium grained sand, trace of subangular
cobbles, fine to coarse gravel, wet.

21.0-22.0 ft. CLAYEY GRAVELLY SAND (SP-SC);  brown (7.5YR
4/4), 60% fine to medium sand, 20% silt/clay, 20% gravel
subangular to subrounded, wet.

  Total Depth 22.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2186005.78

12.6  on  06/24/2003

19.7

Moab, UT 3967.13
3967.32

to

MOAB

to

to-0.194 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663460.70

3967.32

7.0

LOWER PACK:

0.0

21.3 06/24/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/24/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0475

BLANK CASING:

19.7

22.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003

MONITORING WELL COMPLETION LOG  MOA01-0475
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0-6.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 4/4), 40% sand, fine
grained, 60% silt/clay, moist.

6.0-12.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4), 20% fine
sand, 60% silt, 20% clay,stiff, moist.

12.0-16.0 ft.  SILTY SAND (SM);  dark brown (7.5YR 3/4), fine to
coarse grained sand, 10% fine gravel, 15% silt, wet.

16.0-22.0 ft.  SANDY GRAVEL (GP-SP);  gravel, brown (7.5YR
4/4), 15% silt, 25% sand, fine to coarse grained, 10% cobbles,
subrounded to rounded, wet.

  Total Depth 22.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2186009.58

12.6  on  06/23/2003

19.7

Moab, UT 3967.38
3967.46

to

MOAB

to

to-0.084 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663485.25

3967.46

7.0

LOWER PACK:

0.0

21.3 06/24/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/23/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0476

BLANK CASING:

19.7

22.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003
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0-6.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 4/4), 40% sand, fine
grained, 60% silt/clay, moist.

6.0-12.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4), 20% fine
sand, 60% silt, 20% clay,stiff, moist.

12.0-16.0 ft.  SILTY SAND (SM);  dark brown (7.5YR 3/4), fine to
coarse grained sand, 10% fine gravel, 15% silt, wet.

16.0-24.0 ft.  SANDY GRAVEL (GP-SP);  gravel, brown (7.5YR
4/4), 15% silt, 25% sand, fine to coarse grained, 10% cobbles,
subrounded to rounded, wet.

24.0-27.0 ft. SILTY GRAVEL (GM);  dark reddish brown (5YR 3/4),
20% fine grained sand, 30% silt/clay, 50% gravel/cobbles, gravel
rounded to subrounded.

  Total Depth 27.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap

Slough
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2186012.49

12.4  on  06/23/2003

19.7

Moab, UT 3967.30
3967.30

to

MOAB

to

to0.04 in. PVC Sch 40 10.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663510.11

3967.30

7.0

LOWER PACK:

0.0

21.3 06/23/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/23/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0477

BLANK CASING:

19.7

27.00

SURFACE CASING:

SITE
WELL NUMBER

10.3

GROUT:

TOP OF CASING (FT)
21.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

3940

3935

3930

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003
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0-9.0 ft.  SANDY SILT (ML-SP);.  brown (7.5YR 4/4), 40% fine
grained sand, 60% silt/clay, moist.

9.0-14.0 ft.  SILTY SAND (SM); brown (7.5YR 4/4), 70% fine to
medium grained sand, 30% silt/clay.

14.0-27.0 ft.  SANDY GRAVEL (GP-SP);  dark red brown (5YR 3/4),
medium to coarse grained sand, rounded to subrounded gravel,
trace of cobbles, wet.

  Total Depth 27.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap

Slough
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

26.0

DRILLING METHOD

2186015.76

11.6  on  06/21/2003

23.9

Moab, UT 3966.82
3967.43

to

MOAB

to

to-0.614 in. PVC Sch 40 9.6
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663535.08

3967.43

7.0

LOWER PACK:

0.0

25.5 06/23/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/21/2003 to 06/23/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0478

BLANK CASING:

23.9

27.00

SURFACE CASING:

SITE
WELL NUMBER

9.6

GROUT:

TOP OF CASING (FT)
25.50

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

3940

3935

3930

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003
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0-13.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), 80% fine to
medium grained sand, 20% silt/clay, moist.

9.0-13.0 ft.  color changes to reddish brown (5YR 4/4), sand is more
coarse, and less silt/clay (10%).

13.0-27.0 ft.  SANDY GRAVEL (GP-SP);  dark reddish brown (5YR
3/4), medium to coarse grained sand, subrounded to rounded
gravel, trace of silt and cobbles, wet.

27.0-28.0 ft.  GRAVELLY SAND (SP-GP);  dark red brown (5YR
3/4), slightly finer grained sand.  No clay.

  Total Depth 28.0 ft.

Bentonite
Pellets

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap
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0.010

WATER LEVEL (FT BGS)

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

26.0

DRILLING METHOD

2186019.45

11.4  on  06/21/2003

23.6

Moab, UT 3966.60
3967.13

to

MOAB

to

to-0.534 in. PVC Sch 40 9.3
CYCLONE

WELL DEPTH (FT)

7.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663559.47

3967.13

7.0

LOWER PACK:

0.0

25.2 06/23/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/21/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL:

HOLE DEPTH (FT)

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

REMARKS

SLOT SIZE (IN)

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

AIR HAMMER PERCUSSION

Bentonite Pellets

0479

BLANK CASING:

23.6

28.00

SURFACE CASING:

SITE
WELL NUMBER

9.3

GROUT:

TOP OF CASING (FT)
25.20

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

3940

3935

3930

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003
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0-13.0 ft.  SILTY SAND (SM);  reddish brown (5YR 4/4), 50% fine to
very fine sand, 50% silt/clay, moist.

13.0-24 ft.  GRAVELLY SAND (SP-GP);  reddish brown (5YR 4/4),
75% fine to medium grained sand (rounded), 20% rounded to
subrounded gravel (1/2" to 1.0" in diameter), trace of silt/clay, wet

@16.0 ft.  sand becomes coarse.

  Total Depth  24.0 ft.

Cement

Enviroplug

Bentonite
Pellets

30-70
Silica
Sand

16-40
Silica
Sand
PVC Sch
40

0.010"
Slotted
PVC

Sump/End
Cap

Slough
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0.010

5.0
WATER LEVEL (FT BGS)Cement

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2185984.93

30-70 Silica Sand

11.6  on  06/21/2003

19.8

Moab, UT 3966.94
3968.65

to

MOAB

to

to-1.714 in. PVC Sch 40 15.5
CYCLONE

WELL DEPTH (FT)

12.0

1.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663451.03

to

3968.65

10.0

LOWER PACK:

0.0

5.0

20.3 06/25/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/21/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL: to

HOLE DEPTH (FT)

Enviroplug

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

1.0

12.0
REMARKS

SLOT SIZE (IN)

10.0

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

to

AIR HAMMER PERCUSSION

Bentonite Pellets

0480

BLANK CASING:

19.8

24.00

SURFACE CASING:

SITE
WELL NUMBER

15.5

GROUT:

TOP OF CASING (FT)
20.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945
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0-13.0 ft.  SILTY SAND (SM);  reddish brown (5YR 4/4), 50% fine to
very fine sand, 50% silt/clay, moist.

13.0-25 ft.  GRAVELLY SAND (SP-GP);  reddish brown (5YR 4/4),
75% fine to medium grained sand (rounded), 20% rounded to
subrounded gravel (1/2" to 1.0" in diameter), trace of silt/clay, wet

Cement

Enviroplug
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0.010

17.5
WATER LEVEL (FT BGS)Cement

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

31.3

DRILLING METHOD

2185978.30

30-70 Silica Sand

11.6  on  06/20/2003

29.7

Moab, UT 3967.01
3968.83

to

MOAB

to

to-1.824 in. PVC Sch 40 25.4
CYCLONE

WELL DEPTH (FT)

22.0

1.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663447.46

to

3968.83

18.0

LOWER PACK:

0.0

17.5

31.3 06/25/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/20/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL: to

HOLE DEPTH (FT)

Enviroplug

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

1.0

22.0
REMARKS

SLOT SIZE (IN)

18.0

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

to

AIR HAMMER PERCUSSION

Bentonite Pellets

0481

BLANK CASING:

29.7

33.40

SURFACE CASING:

SITE
WELL NUMBER

25.4

GROUT:

TOP OF CASING (FT)
31.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

07/25/2003

MONITORING WELL COMPLETION LOG  MOA01-0481

PAGE  1  OF  2

5

10

Uncontrolled copy



@16.0 ft.  sand becomes coarse.

25.0-29.0 ft.  CLAYEY GRAVELLY SAND (SP-SC);  gray brown
(10YR 5/2), 50% medium to coarse grained sand (rounded), 25%
clay, 15% rounded to subrounded gravel, wet.

29.0-33.4 ft.  GRAVELLY SAND (SP-GP);  grayish brown (10YR
5/2), 70% medium to coarse grained sand, 20% fine rounded to well
rounded gravel, 10% rounded cobbles, wet.

  Total Depth 33.4 ft.

Bentonite
Pellets

30-70
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

0.010"
Slotted
PVC

Sump/End
Cap

Slough
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WELL NUMBERMOAB
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PROJECT

Continued from Previous Page
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0-13.0 ft.  SILTY SAND (SM);  reddish brown (5YR 4/4), 50% fine to
very fine sand, 50% silt/clay, moist.

13.0-25 ft.  GRAVELLY SAND (SP-GP);  reddish brown (5YR 4/4),
75% fine to medium grained sand (rounded), 20% rounded to
subrounded gravel (1/2" to 1.0" in diameter), trace of silt/clay, wet

@16.0 ft.  sand becomes coarse.

25.0-29.0 ft.  CLAYEY GRAVELLY SAND (SP-SC);  gray brown
(10YR 5/2), 50% medium to coarse grained sand (rounded), 25%
clay, 15% rounded to subrounded gravel, wet.

29.0-64.0 ft.  GRAVELLY SAND (SP-GP);  grayish brown (10YR
5/2), 70% medium to coarse grained sand, 20% fine rounded to well
rounded gravel, 10% rounded cobbles, wet.

Cement

Enviroplug
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0.010

47.9
WATER LEVEL (FT BGS)Cement

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

64.0

DRILLING METHOD

2185978.84

30-70 Silica Sand

10.4  on  06/20/2003

59.7

Moab, UT 3967.03
3968.70

to

MOAB

to

to-1.674 in. PVC Sch 40 55.4
CYCLONE

WELL DEPTH (FT)

52.0

1.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663455.70

to

3968.70

48.0

LOWER PACK:

0.0

47.9

61.3 06/25/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/19/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL: to

HOLE DEPTH (FT)

Enviroplug

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

1.0

52.0
REMARKS

SLOT SIZE (IN)

48.0

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

to

AIR HAMMER PERCUSSION

Bentonite Pellets

0482

BLANK CASING:

59.7

64.00

SURFACE CASING:

SITE
WELL NUMBER

55.4

GROUT:

TOP OF CASING (FT)
61.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945

3940

3935

3930
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@ 40.0 ft.  slightly coarser grains, fine crystalline lithic types (up to
6.0" to 8.0" in diameter).

  Total Depth 64.0 ft.
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0-9.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), fine grained sand,
40% silt/clay, moist.

9.0-14.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4);  20% fine
grained sand, 60% silt, 20% clay, stiff, slightly mottled, moist.

14.0-16.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4);  fine
to coarse grained sand, fine gravel, subrounded to rounded, 10%
silt, moist.

16.0-22.0 ft.  SANDY GRAVEL (GP-SP);  brown (7.5YR 4/4),
medium to coarse grained sand, subangular to subrounded gravel,
cobbles, wet.

  Total Depth 22.0 ft.

Cement

Enviroplug

Bentonite
Pellets

30-70
Silica
Sand

16-40
Silica
Sand
PVC Sch
40

0.010"
Slotted
PVC

Sump/End
Cap
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0.010

5.0
WATER LEVEL (FT BGS)Cement

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

22.0

DRILLING METHOD

2186014.93

30-70 Silica Sand

12.0  on  06/23/2003

19.8

Moab, UT 3967.00
3968.90

to

MOAB

to

to-1.94 in. PVC Sch 40 15.5
CYCLONE

WELL DEPTH (FT)

12.0

1.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663447.82

to

3968.90

10.0

LOWER PACK:

0.0

5.0

20.3 06/26/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/23/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL: to

HOLE DEPTH (FT)

Enviroplug

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

1.0

12.0
REMARKS

SLOT SIZE (IN)

10.0

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

to

AIR HAMMER PERCUSSION

Bentonite Pellets

0483

BLANK CASING:

19.8

22.00

SURFACE CASING:

SITE
WELL NUMBER

15.5

GROUT:

TOP OF CASING (FT)
20.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955

3950

3945
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0-9.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), fine grained sand,
40% silt/clay, moist.

9.0-14.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4);  20% fine
grained sand, 60% silt, 20% clay, stiff, slightly mottled, moist.

14.0-16.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4);  fine
to coarse grained sand, fine gravel, subrounded to rounded, 10%

Cement

Enviroplug
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0.010

18.0
WATER LEVEL (FT BGS)Cement

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

32.0

DRILLING METHOD

2186019.38

30-70 Silica Sand

12.1  on  06/23/2003

29.8

Moab, UT 3967.19
3969.19

to

MOAB

to

to-2.04 in. PVC Sch 40 25.5
CYCLONE

WELL DEPTH (FT)

22.0

1.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663457.71

to

3969.19

18.5

LOWER PACK:

0.0

18.0

30.3 06/26/2003
4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/22/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL: to

HOLE DEPTH (FT)

Enviroplug

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

1.0

22.0
REMARKS

SLOT SIZE (IN)

18.5

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

to

AIR HAMMER PERCUSSION

Bentonite Pellets

0484

BLANK CASING:

29.8

32.00

SURFACE CASING:

SITE
WELL NUMBER

25.5

GROUT:

TOP OF CASING (FT)
30.30

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965

3960

3955
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silt, moist.

16.0-29.0 ft.  SANDY GRAVEL (GP-SP);  brown (7.5YR 4/4),
medium to coarse grained sand, subangular to subrounded gravel,
cobbles, wet.

29.0-32.0 ft.  SILTY GRAVEL (GM);  dark reddish brown (5YR 3/4),
20% fine sand, subangular to subrounded gravel, minor clastic
cobbles, rounded wet.

  Total Depth 32.0 ft.

Bentonite
Pellets
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Silica
Sand
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0-9.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), fine grained sand,
40% silt/clay, moist.

9.0-14.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4);  20% fine
grained sand, 60% silt, 20% clay, stiff, slightly mottled, moist.

14.0-16.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4);  fine
to coarse grained sand, fine gravel, subrounded to rounded, 10%
silt, moist.
@15.0 ft.  pine cone wood fragments at 15.0 ft.
16.0-24.0 ft.  SANDY GRAVEL (GP-SP);  brown (7.5YR 4/4),
medium to coarse grained sand, subangular to subrounded gravel,
cobbles, wet.

24.0-29.0 ft.  SILTY GRAVEL (GM);  yellowish red (5YR 4/6), 25%
fine to medium grained sand, 30% silt/clay, subrounded to rounded
gravel and cobbles, clastic, wet.

29.0-63.0 ft.  SANDY GRAVEL (GP-SP);  reddish brown (5YR 4/4),
medium to coarse grained sand, fine to coarse gravel, 20%
subrounded to rounded cobbles, clastic, wet.

36.0-63.0 ft. color changes to dark gray (10YR 4/1),  30% medium
to coarse grained sand, fine to coarse and subangular to rounded
gravel 10% clastic cobbles (up to 8.0" in diameter), well rounded,
wet.

Cement

Enviroplug
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0.010

47.7
WATER LEVEL (FT BGS)Cement

MOAB

UPPER PACK:

WELL SCREEN:
4 in. PVC Sch 40

63.0

DRILLING METHOD

2186022.10

30-70 Silica Sand

10.5  on  06/22/2003

59.9

Moab, UT 3966.99
3968.81

MOAB

to

to-1.824 in. PVC Sch 40 55.6
CYCLONE

WELL DEPTH (FT)

52.0

0.0

NORTH COORD. (FT)
SURFACE ELEV. ( FT NGVD)EAST COORD. (FT)

6663446.91

to

3968.81

LOWER PACK:

0.0
60.4 06/26/2003

4 in. 0.01 Slotted PVC

PROJECT
LOCATION

06/22/2003

SAMPLING METHOD
to

INTERVAL (FT)

SEAL:

DATE DRILLED

SURFACE SEAL: to

HOLE DEPTH (FT)

Enviroplug

16-40 Silica Sand

WELL INSTALLATION BIT SIZE(S) (IN)

1.0

52.0
REMARKS

SLOT SIZE (IN)

47.7

LOGGED BY

DATE DEVELOPED

MEAS. PT. ELEV. (FT)

to

AIR HAMMER PERCUSSION

0485

BLANK CASING:

59.9

63.00

SURFACE CASING:

SITE
WELL NUMBER

55.6

GROUT:

TOP OF CASING (FT)
60.40

Pill, K.

SUMP/END CAP:

9.0 /  / 6.0

to

3965
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3935
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@53.0 ft.  no cobbles, slightly finer grained.

  Total Depth 63.0 ft.
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-4.0 ft.  SANDY SILT (ML-SP);  strong brown (7.5YR 4/6).  40%
sand, fine grained, 60% silt/clay, moist.

4.0-12.0 ft.  SILTY SAND (SM);  reddish brown (5YR 4/4), 25% silt,
~10% clay, 65% fine sand, moist.

12.0-13.0 ft.  CLAY (CL);  reddish gray (5YR 5/2), medium stiff,
slightly mottled, moist.
13.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/2), fine to coarse
grained with ~10% fine gravel, rounded, wet.

16.0-20.95 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4),
10% silt/clay, 20% gravel/cobbles fine to coarse, subrounded to well
rounded - cobbles are well rounded, 70% fine to coarse sand, wet.

  Total Depth 20.95 ft.

Lithology from well 0470 was used for
the lithology description for this well.
REMARKS

5.3toSEAL:

CORE BARREL
08/13/2004

3968.67

20.32

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.56

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0551WELL NUMBER
Moab, UT 3966.65

07/28/2004

EAST COORD. (FT)
20.95

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.3 14.2LOWER PACK:

2185984.62 TOP OF CASING (FT)

10.39
to-2.021 in. PVC Sch 40 10.39

20.32WELL SCREEN:
1 in. PVC Sch 40 to 20.56

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3968.67

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663306.89

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 17.21

to 0.0-2.05
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-4.0 ft.  SANDY SILT (ML-SP);  strong brown (7.5YR 4/6).  40%
sand, fine grained, 60% silt/clay, moist.

4.0-12.0 ft.  SILTY SAND (SM);  reddish brown (5YR 4/4), 25% silt,
~10% clay, 65% fine sand, moist.

12.0-13.0 ft.  CLAY (CL);  reddish gray (5YR 5/2), medium stiff,
slightly mottled, moist.
13.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/2), fine to coarse
grained with ~10% fine gravel, rounded, wet.

16.0-20.79 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4),
10% silt/clay, 20% gravel/cobbles fine to coarse, subrounded to well
rounded - cobbles are well rounded, 70% fine to coarse sand, wet.

  Total Depth 20.79 ft.

Lithology from well 0471 was used for
the lithology description for this well.
REMARKS

4.82toSEAL:

CORE BARREL
08/13/2004

3968.40

20.16

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.40

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0552WELL NUMBER
Moab, UT 3966.33

07/28/2004

EAST COORD. (FT)
20.79

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

4.82 13.85LOWER PACK:

2185963.03 TOP OF CASING (FT)

10.23
to-2.071 in. PVC Sch 40 10.23

20.16WELL SCREEN:
1 in. PVC Sch 40 to 20.4

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3968.40

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663376.94

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 17.07

to 0.0-1.93
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-6.0 ft.  SANDY SILT (ML-SP);  dark yellowish brown (10YR 4/4),
30% fine sand, 70% silt/clay, moist.

6.0-10.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4), 20% clay
(stiff), 10% fine sand, 70% silt, moist.

10.0-16.0 ft.  SAND (SP);  reddish brown (5YR 5/4), fine to coarse
grained, clean, wet.

16.0-21.14 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4),
20% gravel, 80% fine to medium grained sand, trace of subangular
cobbles, fine to coarse gravel, wet.

  Total Depth 21.14 ft.

Lithology from well 0473 was used for
the lithology description for this well.
REMARKS

5.0toSEAL:

CORE BARREL
08/13/2004

3968.88

20.51

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.75

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0553WELL NUMBER
Moab, UT 3966.87

07/29/2004

EAST COORD. (FT)
21.14

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.0 14.2LOWER PACK:

2186006.67 TOP OF CASING (FT)

10.58
to-2.011 in. PVC Sch 40 10.58

20.51WELL SCREEN:
1 in. PVC Sch 40 to 20.75

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3968.88

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663397.34

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 17.72

to 0.0-1.89
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-6.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 4/4), 40% sand, fine
grained, 60% silt/clay, moist.

6.0-12.0 ft.  CLAYEY SILT (SC-SM);  brown (7.5YR 4/4), 20% fine
sand, 60% silt, 20% clay,stiff, moist.

12.0-16.0 ft.  SILTY SAND (SM);  dark brown (7.5YR 3/4), fine to
coarse grained sand, 10% fine gravel, 15% silt, wet.

16.0-20.96 ft.  SANDY GRAVEL (GP-SP);  gravel, brown (7.5YR
4/4), 15% silt, 25% sand, fine to coarse grained, 10% cobbles,
subrounded to rounded, wet.

  Total Depth 20.96 ft.

Lithology from well 0477 was used for
the lithology description for this well.
REMARKS

4.9toSEAL:

CORE BARREL
08/13/2004

3969.34

20.33

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.57

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0554WELL NUMBER
Moab, UT 3967.63

07/28/2004

EAST COORD. (FT)
20.96

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

4.9 13.9LOWER PACK:

2186032.15 TOP OF CASING (FT)

10.4
to-1.711 in. PVC Sch 40 10.4

20.33WELL SCREEN:
1 in. PVC Sch 40 to 20.57

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.34

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663504.70

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 17.58

to 0.0-1.87
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-9.0 ft.  SANDY SILT (ML-SP);.  brown (7.5YR 4/4), 40% fine
grained sand, 60% silt/clay, moist.

9.0-14.0 ft.  SILTY SAND (SM); brown (7.5YR 4/4), 70% fine to
medium grained sand, 30% silt/clay.

14.0-20.76 ft.  SANDY GRAVEL (GP-SP);  dark red brown (5YR
3/4), medium to coarse grained sand, rounded to subrounded
gravel, trace of cobbles, wet.

  Total Depth 20.76 ft.

Lithology from well 0478 was used for
the lithology description for this well.
REMARKS

5.1toSEAL:

CORE BARREL
08/13/2004

3969.31

20.13

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.37

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0555WELL NUMBER
Moab, UT 3967.32

07/28/2004

EAST COORD. (FT)
20.76

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.1 13.95LOWER PACK:

2185988.55 TOP OF CASING (FT)

10.2
to-1.991 in. PVC Sch 40 10.2

20.13WELL SCREEN:
1 in. PVC Sch 40 to 20.37

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.31

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663553.79

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 17.1

to 0.0-2.07
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-13.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), 80% fine to
medium grained sand, 20% silt/clay, moist.

9.0-13.0 ft.  color changes to reddish brown (5YR 4/4), sand is more
coarse, and less silt/clay (10%).

13.0-20.77 ft.  SANDY GRAVEL (GP-SP);  dark reddish brown
(5YR 3/4), medium to coarse grained sand, subrounded to rounded
gravel, trace of silt and cobbles, wet.

  Total Depth 20.77 ft.

Lithology from well 0479 was used for
the lithology description for this well.
REMARKS

5.41toSEAL:

CORE BARREL
08/13/2004

3968.61

20.14

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.38

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0556WELL NUMBER
Moab, UT 3966.69

07/27/2004

EAST COORD. (FT)
20.77

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.41 14.32LOWER PACK:

2186023.54 TOP OF CASING (FT)

10.21
to-1.921 in. PVC Sch 40 10.21

20.14WELL SCREEN:
1 in. PVC Sch 40 to 20.38

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3968.61

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663589.24

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 16.55

to 0.0-2.21
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0-10.0 ft.  SANDY SILT (ML-SP);  very fine sand (ML), dark
yellowish brown (10YR 4/4), dry, calcareous.

10.0-15.0  ft.  SILTY SAND (SM);  subrounded to angular, 50% silt,
50% fine sand, poorly sorted, light brown (7.5YR 6/4), moist.

15.0-20.0 ft.  SAND (SP);  fine to medium grained, subrounded to
angular, wet, trace clay, trace of subrounded pebbles up to 1.0" in
diameter, brown (7.5YR 4/4).

@20.0 ft.  large root fragment.
20.0-50.0 ft.  SANDY GRAVEL (GW-SW);  subrounded pebbles
and cobbles (80%) up to 3.0" in diameter.  Fine to medium grained
sand matrix (20%).

Grout

PVC Sch
40

20 ft.
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WELL INSTALLATION

25.00.0

6 in. Machine Slotted PVC
SUMP/END CAP:

to

INTERVAL (FT)

29.5

Grout

16-40 Silica Sand
32.5

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2185971.51

50.00
WELL DEPTH (FT)

0557WELL NUMBER
Moab, UT 3967.01

07/17/2004 to 07/18/2004

SITE
LOCATION

3968.85Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663451.18

45.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3968.85

25.0
UPPER PACK:

45.0
35.0

to-1.846 in. PVC Sch 40 35.0
45.0WELL SCREEN:

6 in. PVC Sch 40 to 45.3
to

Bentonite Chips

32.5 50.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Karp, K.LOGGED BY

REMARKS
29.5

GROUT:
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25.0-30.0 ft.  larger cobbles up to 6.0" in diameter.

30.0-35.0 ft.  poorly sorted gravel, mostly pebbles and cobbles up to
6.0" in diameter.

35.0-40.0 ft.  less pebbles and cobbles (70%) and more medium
sand (30%).

40.0-45.0 ft.  poorly sorted gravel, mostly pebbles and cobbles up to
6.0" in diameter.

45.0-50.0 ft.  less pebbles and cobbles (70%) and more medium
sand (30%).

  Total Depth 50.0 ft.

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand

0.010"
Slotted
PVC

End Cap

Continued from Previous Page

MOAB
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Moab Disposal SiteSITE

WELL NUMBER

B
LO

W
C

O
U

N
TS

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

G
R

A
P

H
IC

LO
G

D
E

P
TH

(F
T 

B
G

L)

S
A

M
P

LE
R

E
C

O
V

E
R

Y

E
LE

V
.

(F
T 

N
G

V
D

)

WELL DIAGRAM

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

10/05/2004

3940

3935

3930

3925

3920

3915

PAGE  2  OF  2

MONITORING WELL COMPLETION LOG  MOA01-0557

30

35

40

45

50

55

Uncontrolled copy



0-10.0 ft.  SANDY SILT (ML-SP);  very fine sand, brown (7.5YR
5/4), dry, calcareous.

5.0-10.0 ft.  slightly damp, calcareous, trace of clay.

10.0-15.0 ft.  SAND (SW);  moslty medium grained, subrounded to
angular,  and trace of pebbles up to 1/2" in diameter, poorly sorted,
light reddish brown (2.5YR 6/4), damp.

15.0-24.0  ft.  SANDY GRAVEL (GW-SW);  cobbles up to 6.0" in
diameter, mostly gravel, damp, brown (7.5YR 5/4).

24.0-25.0 ft.  SILT (ML),  reddish brown (7.5YR 4/4), well sorted,

Grout

PVC Sch
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WELL INSTALLATION

24.50.0

6 in. Machine Slotted PVC
SUMP/END CAP:

to

INTERVAL (FT)

29.5

Grout

16-40 Silica Sand
32.5

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186026.70

50.00
WELL DEPTH (FT)

0558WELL NUMBER
Moab, UT 3966.85

07/17/2004

SITE
LOCATION

3968.79Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663455.01

45.00
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3968.79

24.5
UPPER PACK:

45.0
35.0

to-1.946 in. PVC Sch 40 35.0
45.0WELL SCREEN:

6 in. PVC Sch 40 to 45.3
to

Bentonite Chips

32.5 50.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Karp, K.LOGGED BY

REMARKS
29.5

GROUT:
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calcareous, subrounded, wet.
25.0-50.0 ft.  SANDY GRAVEL (GW-SW);  cobbles up to 3.0" long
axis, brown (7.3YR 5/4).

30.0-40.0 ft.  80% gravel, slightly more sand, mostly medium
grained.

  Total Depth 50.0 ft.

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand

0.010"
Slotted
PVC

End Cap

Continued from Previous Page
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 5/3), dry, mostly
silt (80%), some very fine grained sand, calcareous, well rounded,
trace mica.

5.0-10.0 ft.  slightly damp, with trace clay, some mottling.  Very fine
grained sand increasing, calcareous.

10.0-15.0 ft.  SAND (SP);  fine to medium grained, damp, reddish
brown (5YR 5/4), pebbles up to 3.0" in diameter, calcareous.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  sand (80%) is medium
to fine grained, well to subrounded, cobbles (20%) up to 3.0" in
diameter axis, calcareous, moist, brown (7.5YR 4/4).

20.0-21.08 ft.  SANDY GRAVEL (GW-SW);  mostly subrounded to
well rounded gravel and cobbles (up to 6.0" in diameter), fine to
medium grained sand matrix (~25%), wet, calcareous, brown
(7.5YR 4/3).

  Total Depth 21.08 ft.

Lithology from well 0560 was used for
the lithology description for this well.
REMARKS

5.0toSEAL:

CORE BARREL
08/13/2004

3969.92

20.45

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.69

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0559WELL NUMBER
Moab, UT 3967.84

07/28/2004

EAST COORD. (FT)
21.08

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.0 14.2LOWER PACK:

2186073.67 TOP OF CASING (FT)

10.52
to-2.081 in. PVC Sch 40 10.52

20.45WELL SCREEN:
1 in. PVC Sch 40 to 20.69

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.92

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663441.98

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 18.2

to 0.0-1.91
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0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 5/3), dry, mostly
silt (80%), some very fine grained sand, calcareous, well rounded,
trace mica.

5.0-10.0 ft.  slightly damp, with trace clay, some mottling.  Very fine
grained sand increasing, calcareous.

10.0-15.0 ft.  SAND (SP);  fine to medium grained, damp, reddish
brown (5YR 5/4), pebbles up to 3.0" in diameter, calcareous.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  sand (80%) is medium
to fine grained, well to subrounded, cobbles (20%) up to 3.0" in
diameter axis, calcareous, moist, brown (7.5YR 4/4).

20.0-35.0 ft.  SANDY GRAVEL (GW-SW);  mostly subrounded to
well rounded gravel and cobbles (up to 6.0" in diameter), fine to
medium grained sand matrix (~25%), wet, calcareous, brown
(7.5YR 4/3).
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WELL INSTALLATION

20.00.0

6 in. Machine Slotted PVC
SUMP/END CAP:

to

INTERVAL (FT)

25.0

Grout

16-40 Silica Sand
28.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186065.27

45.00
WELL DEPTH (FT)

0560WELL NUMBER
Moab, UT 3966.95

07/16/2004

SITE
LOCATION

3968.77Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663438.74

40.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3968.77

20.0
UPPER PACK:

40.0
30.0

to-1.826 in. PVC Sch 40 30.0
40.0WELL SCREEN:

6 in. PVC Sch 40 to 40.3
to

Bentonite Chips

28.0 45.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Karp, K.LOGGED BY

REMARKS
25.0

GROUT:
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25.0-30.0 ft.  more sand, medium grained (30-40%).

30.0-35.0 ft.  less sandy matrix (20%), gravel and cobbles (80%),
calcareous, color change to dark grayish brown (2.5Y 4/2), wet,
light gray when dry (10YR 7/1).

35.0-45.0 ft.  No recovery.

  Total Depth 45.0 ft.

30-70
Silica
Sand

16-40
Silica
Sand

0.010"
Slotted
PVC

End Cap
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0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 5/3), dry, mostly
silt with some very fine grained sand, calcareous.

5.0-10.0 ft.  slightly damp, with trace clay, some mottling, very fine
grained sand increasing, calcareous.

10.0-15.0 ft.  SAND (SP);  fine to medium grained sand, damp,
reddish brown (5YR 5/4), trace pebbles up to 1/2" in diameter,
calcareous.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  sand is medium to fine
grained (80%), well to subrounded pebbles and cobbles up to 3.0"
in diameter (~20%), calcareous, moist, brown (7.5YR 4/4).
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WELL INSTALLATION

35.00.0

6 in. Machine Slotted PVC
SUMP/END CAP:

to

INTERVAL (FT)

40.0

Grout

16-40 Silica Sand
43.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186067.44

60.00
WELL DEPTH (FT)

0561WELL NUMBER
Moab, UT 3966.46

07/15/2004 to 07/16/2004

SITE
LOCATION

3968.56Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663448.20

55.50
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3968.56

35.0
UPPER PACK:

55.2
45.2

to-2.16 in. PVC Sch 40 45.2
55.2WELL SCREEN:

6 in. PVC Sch 40 to 55.5
to

Bentonite Chips

43.0 60.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

REMARKS
40.0

GROUT:
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20.0-35.0 ft.  SANDY GRAVEL (GW-SW);  mostly subrounded to
well rounded gravel and cobbles (up to 6.0" in diameter), and fine to
medium grained sand matrix (~25%), wet, calcareous, brown
(7.5YR 4/3).

25.0-30.0 ft.  more sand, mainly medium grained (30-40%).

30.0-35.0 ft.  less sandy matrix, ~80% gravel and cobbles,
calcareous.

35.0-40.0 ft.  GRAVELLY SAND (SP-GP);  mostly fine grained
sand, brown (7.5YR 4/2), sand (~ 60%), pebbles and cobbles
(~40%) up to 3.0" in diameter.  Water in this interval.

40.0-50.0 ft.  SANDY GRAVEL (GW-SW);  mostly subrounded to
well rounded pebbles and cobbles (up to 5.0" in diameter) and fine
to medium grained sand matrix (~30%), wet, calcareous, brown
(7.5YR 5/2).

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand
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50.0-55.0 ft.  GRAVELLY SAND (SP-GP);  mostly fine to medium
grained sand (~80%), calcareous, dark gray (7.5YR 4/1) to gray
(7.5YR 5/1).  "Salt and Pepper" sand.  About 20% pebbles up to
2.0" in diameter.

55.0-60.0 ft.  SANDY GRAVEL (GW-SW);  about 60% subrounded
to well rounded pebbles and cobbles to 3.0" in diameter.  Sand
matrix (~40%), is mostly fine to medium grained sand (salt and
pepper), brown (7.5YR 4/2 to 7.5YR 5/2).

  Total Depth 60.0 ft.

0.010"
Slotted
PVC

End Cap

Continued from Previous Page
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0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(80%), and ~20% silt, brown (7.5YR 5/4).

5.0-10.0 ft.  sightly damp, brown (7.5YR 5/3).

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/4), trace small pebbles up to 1/4" in diameter.

15.0-25.0 ft.  GRAVELLY SAND (SW-GW);  moist to wet, ~80%
sand, very fine grained to medium grained, ~20% pebbles up to 2.0"
in diameter, matrix sand is brown (7.5YR 4/4).

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand
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G LITHOLOGIC DESCRIPTIONWELL DIAGRAM

WELL INSTALLATION

5.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

10.0

Grout

16-40 Silica Sand
13.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186073.15

35.00
WELL DEPTH (FT)

0570WELL NUMBER
Moab, UT 3967.52

07/28/2004 to 07/29/2004

SITE
LOCATION

3965.22Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663580.95

31.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.22

5.0
UPPER PACK:

30.0
15.0

to2.36 in. PVC Sch 40 15.0
30.0WELL SCREEN:

6 in. PVC Sch 40 to 31.3
to

Bentonite Chips

13.0 35.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction well.REMARKS
10.0

GROUT:

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO

10/05/2004
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20.0-25.0 ft.  approximately equal amounts of sand (fine to medium
grained) and gravel (pebbles and cobbles up to 3.0" in diameter),
matrix sandy material is brown (7.5YR 4/3), wet.

25.0-35.0 ft.  SANDY GRAVEL (GW-SW);  approximately 70%
gravel and cobbles up to 3.0" in diameter, matrix sandy material is
fine to medium grained and brown (7.5YR 4/2), wet.

30.0-35.0 ft.  slightly more sand, fine to very fine grained
(~35-40%).  Runny sand begins at approximately 34.0 ft.  Sand is
dark grayish brown (10YR 4/2).  Calcareous throughout hole.

  Total Depth 35.0 ft.

PVC Vee
Wire
Wrap

Lower 5.0
ft. of
screen is
SS Vee
Wire
Wrapped.

Sump/End
Cap

Continued from Previous Page
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0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(~80%) and ~20% silt, brown (7.5YR 5/4).

5.0-10.0 ft.  trace clay that has white (caliche) mottles, brown
(7.5YR 5/3), slightly damp.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/4), trace pebbles up to 1/2" in diameter, trace
burned woody material.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  moist to wet, ~80%
sand, very fine to medium grained, ~20% pebbles and cobbles up
to 4.0" in diameter, matrix sand is brown (7.5YR 4/4).

20.0-25.0 ft.  approximately equal amounts of sand (fine to medium
grained) and gravel (pebbles and cobbles up to 3.0" in diameter),
matrix sandy material is brown (7.5YR 4/3), wet.

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand
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WELL INSTALLATION

15.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

20.0

Grout

16-40 Silica Sand
23.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186078.14

45.00
WELL DEPTH (FT)

0571WELL NUMBER
Moab, UT 3967.01

07/27/2004 to 07/28/2004

SITE
LOCATION

3964.89Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663611.00

41.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3964.89

15.0
UPPER PACK:

40.0
25.0

to2.126 in. PVC Sch 40 25.0
40.0WELL SCREEN:

6 in. PVC Sch 40 to 41.3
to

Bentonite Chips

23.0 45.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
20.0

GROUT:

U.S. DEPARTMENT OF ENERGY
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25.0-45.0 ft.  SANDY GRAVEL (GW-SW);  70% gravel and cobbles
up to 3.0" in diameter, matrix sandy material is fine to medium
grained and brown (7.5YR 4/2), wet.

30.0-35.0 ft.  more sand (35-40%), mostly fine to medium grained,
dark grayish brown (10YR 4/2), wet.

35.0-40.0 ft.  sand becoming mostly fine grained and runny-water
saturated.

40.0-45.0 ft.  more runny-sand (very fine to fine grained) and
cobbles up to 6.0" in diameter, matrix is dark grayish brown (10YR
4/2).  Calcareous throughout hole.

  Total Depth 45.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(80%) and ~20% silt, brown (7.5YR 5/4).

5.0-10.0 ft.  trace clay that has white (caliche) mottles, brown
(7.5YR 5/3), slightly damp.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained sand,
damp, brown (7.5YR 5/4), trace pebbles up to 1/2" in diameter,
trace burned woody material.

15.0-25.0 ft.  GRAVELLY SAND (SW-GW);  moist to wet, 80-85%
sand, very fine to medium grained.  Pebbles (~15%)  up to 2.0" in
diameter, matrix sand is brown (7.5YR 4/4), some clay/silt (~5%).

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand
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WELL INSTALLATION

5.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

10.0

Grout

16-40 Silica Sand
13.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186084.14

35.00
WELL DEPTH (FT)

0572WELL NUMBER
Moab, UT 3967.01

07/27/2004

SITE
LOCATION

3965.14Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663640.46

31.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.14

5.0
UPPER PACK:

30.0
15.0

to1.876 in. PVC Sch 40 15.0
30.0WELL SCREEN:

6 in. PVC Sch 40 to 31.3
to

Bentonite Chips

13.0 35.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
10.0

GROUT:
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20.0-25.0 ft.  gravelly sand to sandy gravel.  Equal amounts of sand
(fine to medium grained) and gravel (pebbles and cobbles up to 3.0"
in diameter),  matrix sandy material is brown (7.5YR 4/3), wet

25.0-35.0 ft.  SANDY GRAVEL (GW-SW);  ~70% gravel and
cobbles up to 4.0" in diameter, matrix sandy material is fine grained
to medium grained sand and brown (7.5YR 4/3), wet.

30.0-35.0 ft.  more sand, very fine to fine grained, which becomes
runny-water saturated near 35.0 ft, dark grayish brown (10YR 4/2).
Calcareous throughout hole depth.

  Total Depth 35.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(80%) and 20% silt, brown (7.5YR 5/4), dry.

5.0-10.0 ft. trace of clay with mottles (white), brown (7.5YR 5/3),
slightly damp.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained sand,
damp, brown (7.5YR 5/3), trace pebbles up to 1/2" in diameter.

15.0-25.0 ft.  GRAVELLY SAND (SW-GW):  moist, 80-85% sand,
very fine to medium grained, ~15-20% pebbles up to 2.0" in
diameter, matrix sand is brown (7.5YR 4/4).

@~17.0 ft.  woody material, slightly carbonized.

20.0-25.0 ft.  increase in amount of pebbles up to 2.0"  in diameter
(~25-30%), wet, brown (7.5YR 4/3).

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand

17.0 ft.
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WELL INSTALLATION

15.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

20.0

Grout

16-40 Silica Sand
23.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186086.40

45.00
WELL DEPTH (FT)

0573WELL NUMBER
Moab, UT 3967.70

07/27/2004

SITE
LOCATION

3965.15Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663668.84

41.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.15

15.0
UPPER PACK:

40.0
25.0

to2.556 in. PVC Sch 40 25.0
40.0WELL SCREEN:

6 in. PVC Sch 40 to 41.3
to

Bentonite Chips

23.0 45.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
20.0

GROUT:

U.S. DEPARTMENT OF ENERGY
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25.0-45.0 ft.  SANDY GRAVEL (GW-SW);  approximately 65%
gravel and cobbles up to 3.0" in diameter, matrix sandy material is
fine to medium grained and brown (7.5YR 4/3), wet.

30.0-35.0 ft.  more sand, very fine to fine grained, becomes
runny-water saturated at 35.0 ft, dark grayish brown sandy matrix
(10YR 4/2).

35.0-40.0 ft.  less runny sand and more (~70%) large cobbles (up to
6.0" in diameter).  Sandy matrix is dark grayish brown (10YR 4/2).
Calcareous throughout hole depth.

40.0-45.0 ft.  large cobbles (up to 6.0" in diameter).

  Total Depth 45.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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0-10.0 ft.  SANDY SILT (ML-SP);  dry, mostly silt (80%) and ~20%
very fine grained sand, pale brown (10YR 6/3).

5.0-10.0  ft.  trace clay with mottles (white), brown (7.5YR 5/3),
slightly damp.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/3), trace pebbles up to 1/2" in diameter.

15.0-25.0 ft.  GRAVELLY SAND (SW-GW);  moist, 80% sand, very
fine to medium grained, 20% pebbles up to 2.0" in diameter, matrix
sand is brown (7.5YR 4/3).

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand

E
LE

V
.

(F
T 

N
G

V
D

)

D
E

P
TH

(F
T 

B
G

L)

E
X

TE
N

T

B
LO

W
C

O
U

N
TS

S
A

M
P

LE
R

E
C

O
V

E
R

Y

G
R

A
P

H
IC

LO
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WELL INSTALLATION

5.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

10.0

Grout

16-40 Silica Sand
13.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186095.79

35.00
WELL DEPTH (FT)

0574WELL NUMBER
Moab, UT 3967.30

07/26/2004 to 07/27/2004

SITE
LOCATION

3965.12Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663699.41

31.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.12

5.0
UPPER PACK:

30.0
15.0

to2.186 in. PVC Sch 40 15.0
30.0WELL SCREEN:

6 in. PVC Sch 40 to 31.3
to

Bentonite Chips

13.0 35.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
10.0

GROUT:

U.S. DEPARTMENT OF ENERGY
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20.0-25.0 ft.  increasing amount of pebbles (25-30%), wet.

25.0-35.0 ft.  SANDY GRAVEL (GW-SW),  approximately 60-65%
gravel and cobbles up to 3.0" in diameter, matrix sandy material is
fine to medium grained and brown (7.5YR 4/2), wet.

30.0-35.0 ft.  slightly more sand (40%), wet.

  Total Depth 35.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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0-5.0 ft.  SILTY SAND (SM);  approximately 80% very fine grained
sand with 20% silt, pale brown (10YR 6/3), dry.

5.0-10.0 ft.  SANDY SILT (ML-SP);  slightly damp, mostly silt (80%)
and ~20% very fine grained sand, brown (7.5YR 5/3), trace clay
with mottles (white).

10.0-15.0 ft.  SAND (SW);  fine to medium grained, damp, brown
(7.5YR 5/3).

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  moist, ~80% sand, very
fine to medium grained, ~20% pebbles up to 2.0" in diameter,
matrix sand is brown (7.5YR 4/3).

20.0-45.0 ft.  SANDY GRAVEL (GW-SW);  ~60% gravel and
cobbles up to 3.0" in diameter, matrix sandy material is fine to
medium grained and brown (7.5YR 4/3), wet.

Grout

PVC Sch
40

Bentonite
Chips
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Silica
Sand

16-40
Silica
Sand
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WELL INSTALLATION

15.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

20.0

Grout

16-40 Silica Sand
23.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186099.71

45.00
WELL DEPTH (FT)

0575WELL NUMBER
Moab, UT 3967.30

07/26/2004

SITE
LOCATION

3965.01Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663728.34

41.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.01

15.0
UPPER PACK:

40.0
25.0

to2.296 in. PVC Sch 40 25.0
40.0WELL SCREEN:

6 in. PVC Sch 40 to 41.3
to

Bentonite Chips

23.0 45.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
20.0

GROUT:

U.S. DEPARTMENT OF ENERGY
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25.0-30.0 ft.  gravel increases to ~75%, matrix sand is brown
(7.5YR 4/2).

30.0-35.0 ft.  gravel increases to 80%, well rounded gravel and
cobbles (up to 6.0" in diameter), ~20% fine grained sand matrix,
brown (7.5YR 4/2), wet.

35.0-40.0 ft.  more sand (~25%), which is runny-water saturated.

40.0-45.0 ft.  less sand (15-20%) and less runny.

  Total Depth 45.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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0-5.0 ft.  SILTY SAND (SM);  dry, ~80% very fine grained sand with
~20% silt, brown (7.5YR 4/2).

5.0-10.0 ft.  SANDY SILT (ML-SP);  dry, ~80% silt, and ~20% very
fine grained sand, brown (7.5YR 5/4), trace clay.

10.0-15.0 ft.  SAND (SP);  mostly very fine grained sand, damp,
trace of pebbles and cobbles up to 2.0" in diameter, brown (7.5YR
4/4).

15.0-35.0 ft.  GRAVELLY SAND (SW-GW);  damp to moist, ~60%
sand, very fine to medium grained, ~40% pebbles and cobbles up
to 3.0" in diameter, matrix sand is brown (7.5YR 4/4).

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand
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WELL INSTALLATION

5.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

10.0

Grout

16-40 Silica Sand
13.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186105.08

35.00
WELL DEPTH (FT)

0576WELL NUMBER
Moab, UT 3967.17

07/26/2004

SITE
LOCATION

3965.15Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663757.65

31.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.15

5.0
UPPER PACK:

30.0
15.0

to2.026 in. PVC Sch 40 15.0
30.0WELL SCREEN:

6 in. PVC Sch 40 to 31.3
to

Bentonite Chips

13.0 35.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
10.0

GROUT:
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20.0-30.0 ft.  approximately equal amounts of sand (fine to medium
grained) and gravel (pebbles and cobbles up to 3.0" in diameter),
matrix sandy material is brown (7.5YR 4/3), wet, calcareous
throughout hole depth.

30.0-35.0 ft.  more sand and more water in sample.

  Total Depth 35.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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0-5.0 ft.  SILTY SAND (SM);  damp, mostly very fine grained sand
(80%), 20% silt, brown (7.5YR 4/2).

5.0-10.0 ft.  SANDY SILT (ML-SP);  dry, 80% silt, and 20% very fine
grained sand, brown (7.5YR 5/3), trace clay with mottles (white).

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/3), trace pebbles (1/2" in diameter).

15.0-30.0 ft.  GRAVELLY SAND (SW-GW);  damp to moist, 75-80%
very fine to medium grained sand, 20% pebbles up to 2.0" in
diameter, matrix sand is brown (7.5YR 5/3).

@15.0-20.0 ft.  sample of small seed pod (1/2" in diameter),
partially carbonized (?), possibly a Russian Olive.

20.0-30.0 ft.  equal amounts of sand (fine to medium grained) and
gravel (pebbles and cobbles up to 3.0" in diameter), matrix sandy
material is brown (7.5YR 4/3), wet, calcareous throughout hole
depth.

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand

15.0-20.0 ft.
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WELL INSTALLATION

15.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

20.0

Grout

16-40 Silica Sand
23.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186110.53

45.00
WELL DEPTH (FT)

0577WELL NUMBER
Moab, UT 3967.59

07/19/2004 to 07/20/2004

SITE
LOCATION

3965.10Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663787.03

41.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.10

15.0
UPPER PACK:

40.0
25.0

to2.496 in. PVC Sch 40 25.0
40.0WELL SCREEN:

6 in. PVC Sch 40 to 41.3
to

Bentonite Chips

23.0 45.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
20.0

GROUT:
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30.0-45.0 ft.  SANDY GRAVEL (GW-SW),  mostly (80%) well
rounded gravel and cobbles (up to 6.0" in diameter), approximately
20% fine to medium grained sand matrix, brown (7.5YR 4/2), wet.

40.0-45.0 ft.  greater amount of very fine grained sand (30%), wet
and runny, sand matrix is dark grayish brown (10YR 4/2).

  Total Depth 45.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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0-5.0 ft.  SILTY SAND (SM);  brown (10YR 5/3), 80% very fine
sand, 20% silt, dry.

5.0-10.0 ft.  SANDY SILT (ML-SP);  brown (10YR 4/3), 80% silt,
20% very fine sand, slightly moist.

@10.0 ft.  small piece of wood about 3.0" x 1/4".
10.0-15.0 ft.  SAND (SW);  brown (7.5YR 5/4), 80% fine sand, 10%
silt, 10% medium sand including trace amount of 1/4" to 1/2"
pebbles, slightly moist.  Piece of wood fragment about 9.0" x 1.5".

@15.0 ft.  wood fragment about 9.0" x 1.5".
15.0-35.0 ft.  GRAVELLY SAND (SW-GW);  brown (7.5YR 4/3),
20% gravel up to 2.0" in diameter, 80% matrix of mostly very fine to
medium grained sand.

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand

10.0 ft.

15.0 ft.
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WELL INSTALLATION

5.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

10.0

Grout

16-40 Silica Sand
13.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186115.88

35.00
WELL DEPTH (FT)

0578WELL NUMBER
Moab, UT 3967.80

07/18/2004 to 07/19/2004

SITE
LOCATION

3965.08Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663818.80

31.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.08

5.0
UPPER PACK:

30.0
15.0

to2.726 in. PVC Sch 40 15.0
30.0WELL SCREEN:

6 in. PVC Sch 40 to 31.3
to

Bentonite Chips

13.0 35.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
10.0

GROUT:
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20.0-35.0 ft.  wet, approximately equal amounts of sand (medium to
fine grained) and gravel (pebbles and cobbles up to 3.0" in
diameter), matrix sandy material is brown (7.5YR 4/3).  Calcareous
throughout hole depth.

@22.0 ft.  soft unburned wood fragments.

  Total Depth 35.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

22.0 ft.

Continued from Previous Page
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0-10.0 ft.  SANDY SILT (ML-SP);  reddish brown (5YR 4/4), slightly
damp, mostly silt and very fine grained sand, trace clay.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 4/4).

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  damp to moist, brown
(7.5YR 4/4), sand (75%) and gravel (25%) up to 3.0" in diameter.

20.0-25.0 ft.  SANDY GRAVEL (GW-SW);  mostly well rounded
gravel of 1.0" to 4.0" in diameter (70%), and fine to medium grained
sand (30%), wet, brown.

Grout

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand
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WELL INSTALLATION

14.50.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

19.5

Grout

16-40 Silica Sand
22.5

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186121.18

45.00
WELL DEPTH (FT)

0579WELL NUMBER
Moab, UT 3967.21

07/12/2004 to 07/18/2004

SITE
LOCATION

3965.11Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663846.60

41.30
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3965.11

14.5
UPPER PACK:

40.0
25.0

to2.16 in. PVC Sch 40 25.0
40.0WELL SCREEN:

6 in. PVC Sch 40 to 41.3
to

Bentonite Chips

22.5 45.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

Extraction Well.REMARKS
19.5

GROUT:
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25.0-45.0 ft.  GRAVELLY SAND (SP-GP);  mostly fine to medium
grained sand (60%), and well-rounded cobbles 1.0" to 3.0" in
diameter (40%), brown (7.5YR 4/2).

@33.0 ft.  becomes more sandy and fewer cobbles.

@38.0 ft.  More sand (80%) and cobbles (20%) up to 2.0" in
diameter, brown (7.5YR 4/2).

  Total Depth 45.0 ft.

PVC Vee
Wire
Wrap

Sump/End
Cap

Continued from Previous Page
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(80%), and ~20% silt, brown (7.5YR 5/4).

5.0-10.0 ft.  sightly damp, brown (7.5YR 5/3).

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/4), trace small pebbles up to 1/4" in diameter.

15.0-20.79 ft.  GRAVELLY SAND (SW-GW);  moist to wet, ~80%
sand, very fine grained to medium grained, ~20% pebbles up to 2.0"
in diameter, matrix sand is brown (7.5YR 4/4).

  Total Depth 20.79 ft.

Lithology from well 0570 was used for
the lithology description for this well.
REMARKS

4.95toSEAL:

CORE BARREL
08/13/2004

3969.32

20.16

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.40

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0580WELL NUMBER
Moab, UT 3967.52

07/28/2004

EAST COORD. (FT)
20.79

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

4.95 14.15LOWER PACK:

2186065.17 TOP OF CASING (FT)

10.23
to-1.81 in. PVC Sch 40 10.23

20.16WELL SCREEN:
1 in. PVC Sch 40 to 20.4

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.32

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663550.52

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 17.43

to 0.0-2.14
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(~80%) and ~20% silt, brown (7.5YR 5/4).

5.0-10.0 ft.  trace clay that has white (caliche) mottles, brown
(7.5YR 5/3), slightly damp.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/4), trace pebbles up to 1/2" in diameter, trace
burned woody material.

15.0-20.89 ft.  GRAVELLY SAND (SW-GW);  moist to wet, ~80%
sand, very fine to medium grained, ~20% pebbles and cobbles up
to 4.0" in diameter, matrix sand is brown (7.5YR 4/4).

  Total Depth 20.89 ft.

Lithology from well 0571 was used for
the lithology description for this well.
REMARKS

5.1toSEAL:

CORE BARREL
08/13/2004

3969.02

20.26

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.50

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0581WELL NUMBER
Moab, UT 3967.01

07/28/2004

EAST COORD. (FT)
20.89

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.1 13.9LOWER PACK:

2186051.86 TOP OF CASING (FT)

10.33
to-2.011 in. PVC Sch 40 10.33

20.26WELL SCREEN:
1 in. PVC Sch 40 to 20.5

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.02

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663630.59

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 16.6

to 0.0-2.09
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(80%) and ~20% silt, brown (7.5YR 5/4).

5.0-10.0 ft.  trace clay that has white (caliche) mottles, brown
(7.5YR 5/3), slightly damp.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained sand,
damp, brown (7.5YR 5/4), trace pebbles up to 1/2" in diameter,
trace burned woody material.

15.0-20.34 ft.  GRAVELLY SAND (SW-GW);  moist to wet, 80-85%
sand, very fine to medium grained.  Pebbles (~15%)  up to 2.0" in
diameter, matrix sand is brown (7.5YR 4/4), some clay/silt (~5%).

  Total Depth 20.34 ft.

Lithology from well 0572 was used for
the lithology description for this well.
REMARKS

4.65toSEAL:

CORE BARREL
08/13/2004

3969.65

19.71

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
19.95

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0582WELL NUMBER
Moab, UT 3967.67

07/28/2004

EAST COORD. (FT)
20.34

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

4.65 13.75LOWER PACK:

2186094.78 TOP OF CASING (FT)

9.78
to-1.981 in. PVC Sch 40 9.78

19.71WELL SCREEN:
1 in. PVC Sch 40 to 19.95

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.65

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663621.04

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 17.15

to 0.0-2.06
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-10.0 ft.  SANDY SILT (ML-SP);  dry, mostly silt (80%) and ~20%
very fine grained sand, pale brown (10YR 6/3).

5.0-10.0  ft.  trace clay with mottles (white), brown (7.5YR 5/3),
slightly damp.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/3), trace pebbles up to 1/2" in diameter.

15.0-19.44 ft.  GRAVELLY SAND (SW-GW);  moist, 80% sand, very
fine to medium grained, 20% pebbles up to 2.0" in diameter, matrix
sand is brown (7.5YR 4/3).

  Total Depth 19.44 ft.

Lithology from well 0574 was used for
the lithology description for this well.
REMARKS

5.2toSEAL:

CORE BARREL
08/13/2004

3969.64

18.81

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
19.05

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0583WELL NUMBER
Moab, UT 3967.53

07/27/2004

EAST COORD. (FT)
19.44

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.2 14.12LOWER PACK:

2186067.22 TOP OF CASING (FT)

8.88
to-2.111 in. PVC Sch 40 8.88

18.81WELL SCREEN:
1 in. PVC Sch 40 to 19.05

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.64

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663718.85

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 16.82

to 0.0-2.39
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-5.0 ft.  SILTY SAND (SM);  approximately 80% very fine grained
sand with 20% silt, pale brown (10YR 6/3), dry.

5.0-10.0 ft.  SANDY SILT (ML-SP);  slightly damp, mostly silt (80%)
and ~20% very fine grained sand, brown (7.5YR 5/3), trace clay
with mottles (white).

10.0-15.0 ft.  SAND (SW);  fine to medium grained, damp, brown
(7.5YR 5/3).

15.0-20.86 ft.  GRAVELLY SAND (SW-GW);  moist, ~80% sand,
very fine to medium grained, ~20% pebbles up to 2.0" in diameter,
matrix sand is brown (7.5YR 4/3).

  Total Depth 20.86 ft.

Lithology from well 0575 was used for
the lithology description for this well.
REMARKS

4.85toSEAL:

CORE BARREL
08/13/2004

3969.13

20.23

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.47

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0584WELL NUMBER
Moab, UT 3967.17

07/27/2004

EAST COORD. (FT)
20.86

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

4.85 13.9LOWER PACK:

2186072.43 TOP OF CASING (FT)

10.3
to-1.961 in. PVC Sch 40 10.3

20.23WELL SCREEN:
1 in. PVC Sch 40 to 20.47

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.13

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663747.08

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 16.19

to 0.0-2.41
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-5.0 ft.  SILTY SAND (SM);  damp, mostly very fine grained sand
(80%), 20% silt, brown (7.5YR 4/2).

5.0-10.0 ft.  SANDY SILT (ML-SP);  dry, 80% silt, and 20% very fine
grained sand, brown (7.5YR 5/3), trace clay with mottles (white).

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/3), trace pebbles (1/2" in diameter).

15.0-20.94 ft.  GRAVELLY SAND (SW-GW);  damp to moist,
75-80% very fine to medium grained sand, 20% pebbles up to 2.0"
in diameter, matrix sand is brown (7.5YR 5/3).

  Total Depth 20.94 ft.

Lithology from well 0577 was used for
the lithology description for this well.
REMARKS

4.95toSEAL:

CORE BARREL
08/13/2004

3969.36

20.31

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.55

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0585WELL NUMBER
Moab, UT 3967.59

07/29/2004

EAST COORD. (FT)
20.94

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

4.95 13.95LOWER PACK:

2186121.01 TOP OF CASING (FT)

10.38
to-1.771 in. PVC Sch 40 10.38

20.31WELL SCREEN:
1 in. PVC Sch 40 to 20.55

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.36

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663771.73

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 16.33

to 0.0-1.86
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-10.0 ft.  SANDY SILT (ML-SP);  reddish brown (5YR 4/4), slightly
damp, mostly silt and very fine grained sand, trace clay.

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 4/4).

15.0-20.55 ft.  GRAVELLY SAND (SP-GP);  damp to moist, brown
(7.5YR 4/4), sand (75%) and gravel (25%) up to 3.0" in diameter.

  Total Depth 20.55 ft.

Lithology from well 0579 was used for
the lithology description for this well.
REMARKS

5.2toSEAL:

CORE BARREL
08/13/2004

3969.20

19.92

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.16

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0586WELL NUMBER
Moab, UT 3967.21

07/27/2004

EAST COORD. (FT)
20.55

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

5.2 14.2LOWER PACK:

2186128.79 TOP OF CASING (FT)

9.99
to-1.991 in. PVC Sch 40 9.99

19.92WELL SCREEN:
1 in. PVC Sch 40 to 20.16

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3969.20

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663875.81

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 15.62

to 0.0-2.25
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Bentonite
Pellets

PVC Sch
40

10-20
Silica
Sand

0.010"
Slotted
PVC

Slough

End Cap

0-5.0 ft.  SILTY SAND (SM);  approximately 80% very fine grained
sand with 20% silt, pale brown (10YR 6/3), dry.

5.0-10.0 ft.  SANDY SILT (ML-SP);  slightly damp, mostly silt (80%)
and ~20% very fine grained sand, brown (7.5YR 5/3), trace clay
with mottles (white).

10.0-15.0 ft.  SAND (SW);  fine to medium grained, damp, brown
(7.5YR 5/3).

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  moist, ~80% sand, very
fine to medium grained, ~20% pebbles up to 2.0" in diameter,
matrix sand is brown (7.5YR 4/3).

20.0-20.52 ft.  SANDY GRAVEL (GW-SW);  ~60% gravel and
cobbles up to 3.0" in diameter, matrix sandy material is fine to
medium grained and brown (7.5YR 4/3), wet.

  Total Depth 20.52 ft.

Lithology from well 0575 was used for
the lithology description for this well.
REMARKS

4.85toSEAL:

CORE BARREL
08/13/2004

3968.89

19.59

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD GEOPROBE
DRILL COMPANY S.M. Stoller
RIG TYPE

0.010

Trevino, Joe
SURFACE CASING: 4 in. PVC Sch 40

MEAS. PT. ELEV. (FT)
20.13

BIT SIZE(S) (IN) 2.13

NORTH COORD. (FT)

SLOT SIZE (IN)

10-20 Silica Sand

WELL DEPTH (FT)

0587WELL NUMBER
Moab, UT 3967.30

07/28/2004

EAST COORD. (FT)
20.52

Hopping, B.LOGGED BY

0.0
UPPER PACK:

Bentonite Pellets

4.85 14.24LOWER PACK:

2186098.18 TOP OF CASING (FT)

9.96
to-1.591 in. PVC Sch 40 9.96

19.59WELL SCREEN:
1 in. PVC Sch 40 to 20.13

BLANK CASING:
1 in. 0.01 Slotted PVC

SUMP/END CAP:
to

Moab Disposal Site

PROJECT

3968.89

INTERVAL (FT)

SAMPLING METHOD
DATE DEVELOPED

DRILLER

6663713.83

to

SITE
LOCATION

WELL INSTALLATION

GEOPROBE

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC) 16.17

to 0.0-2.15
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0-10.0 ft.  SANDY SILT (ML-SP);  reddish brown (5YR 4/4), dry,
mostly silt and very fine grained sand.

6.0-10.0 ft.  sand increases, very fine grained, mottling with white
caliche, trace clay, trace small pebbles.

10.0-13.0 ft.  SAND (SP);  mostly medium grained sand, with <5%
clay, brown (7.5YR 4/4), trace pebbles.

13.0-40.0 ft.  SANDY GRAVEL (GW-SW);  damp, mostly (65%)
well-rounded gravel up to 3.0" in diameter and fine to medium
grained sand (30%), trace of clay or very fine grained sand, brown
(7.5YR 4/4).

Grout

PVC Sch
40

Bentonite
Chips
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G LITHOLOGIC DESCRIPTIONWELL DIAGRAM

WELL INSTALLATION

14.50.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

20.0

Grout

16-40 Silica Sand
23.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186105.00

40.00
WELL DEPTH (FT)

0588WELL NUMBER
Moab, UT 3967.22

07/13/2004

SITE
LOCATION

3969.04Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663720.93

35.10
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3969.04

14.5
UPPER PACK:

34.8
24.8

to-1.826 in. PVC Sch 40 24.8
34.8WELL SCREEN:

6 in. PVC Sch 40 to 35.1
to

Bentonite Chips

23.0 40.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

REMARKS
20.0

GROUT:

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION OFFICE, COLORADO
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20.0-25.0 ft.  fine to medium grained sand increases to 40%, wet.

25.0-40.0 ft.  sand decreases to 25% and cobble size increases to
up to 5.0" in diameter.

  Total Depth 40.0 ft.

30-70
Silica
Sand

16-40
Silica
Sand

PVC Vee
Wire
Wrap

End Cap

Continued from Previous Page
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0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 5/4), dry, mostly
silt with some very fine grained sand, calcareous.

5.0-10.0 ft.  slightly damp, trace clay, some mottling, increase of
very fine grained sand, calcareous.

10.0-15.0 ft.  SAND (SP);  fine to medium grained sand, damp to
moist, reddish brown (5YR 5/4), trace pebbles up to 1/2" in
diameter, calcareous.

15.0-55.0 ft.  SANDY GRAVEL (GW-SW);  mostly well to
subrounded gravel and cobbles up to 6.0" in diameter and fine to
medium grained sand matrix (20-30%), reddish brown (7.5YR 4/4),
wet, calcareous.

20.0-30.0 ft.  assumed to be sandy gravel, as above.  Large
igneous cobble (6.0" in diameter) plugged bit during advance
through this interval.  Saved pieces of this cobble.
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WELL INSTALLATION

33.00.0

6 in. PVC Vee Wire Wrapped
SUMP/END CAP:

to

INTERVAL (FT)

37.5

Grout

16-40 Silica Sand
41.0

to
30-70 Silica Sand to

BLANK CASING:

NORTH COORD. (FT)
2186103.42

55.00
WELL DEPTH (FT)

0589WELL NUMBER
Moab, UT 3966.98

07/14/2004

SITE
LOCATION

3968.87Moab Disposal Site

PROJECT

TOP OF CASING (FT)

DATE DRILLED
SURFACE ELEV. ( FT NGVD)

MOAB

DRILLING METHOD AIR PERCUSSION
DRILL COMPANY Layne Christensen Co
RIG TYPE AP 1000

HOLE DEPTH (FT)
EAST COORD. (FT)

6663707.15

53.00
WATER LEVEL (FT BGS) BIT SIZE(S) (IN) 12.5

SLOT SIZE (IN) 0.010
MEAS. PT. ELEV. (FT) 3968.87

33.0
UPPER PACK:

52.7
42.7

to-1.896 in. PVC Sch 40 42.7
52.7WELL SCREEN:

6 in. PVC Sch 40 to 53.0
to

Bentonite Chips

41.0 55.0LOWER PACK:

toSEAL:

CYCLONE- 5.0 ft. intervalsSAMPLING METHOD
DATE DEVELOPED

DRILLER Kern, T
Goodknight, C.LOGGED BY

REMARKS
37.5

GROUT:
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30.0-35.0 ft.  mostly well rounded pebbles and cobbles (1.0-2.0" in
diameter) and fine to medium grained sand (20-30%), color of
sandy matrix is brown (7.5YR 4/2).

35.0-40.0 ft.  slightly more fine grained sand (30-40%) and cobbles
up to 4.0" in diameter, calcareous.

40.0-45.0 ft.  less sand (25%), and more pebbles/cobbles.  Color of
matrix is dark reddish gray (5YR 4/2), calcareous.

45.0-50.0 ft.  cobbles up to 6.0" in diameter.

50.0-55.0 ft.  more sand (35%), medium to fine grained sand, matrix
is brown (7.5YR 4/2).  Cobbles up to 4.0" in diameter, calcareous.

  Total Depth 55.0 ft.

PVC Sch
40

Bentonite
Chips

30-70
Silica
Sand

16-40
Silica
Sand

PVC Vee
Wire
Wrap

End Cap
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0.010

Bentonite
Chips

GROUT:
5.5to

DRILLER

MOAB

10.0

INTERVAL (FT)

TOP OF CASING (FT)
6663443.17

WELL INSTALLATION

End Cap

0.010
Slotted
PVC

Slough

PVC Sch
40

LOWER PACK:

REMARKS

DRILLING METHOD

3965

3960

3955

3950

3945

3940

5.5

EAST COORD. (FT)

1 in. 0.01 Slotted PVC
-1.851 in. PVC Sch 40BLANK CASING:

25.27 CORE BARREL

26.00

to15.3
25.27

LOGGED BY

2186066.24

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0560.

to

Hopping, B.

10-20
Silica
Sand

Total Depth 26.0 ft.

20.0-26.0 ft.  SANDY GRAVEL (GW-SW);  mostly subrounded to well
rounded gravel and cobbles (up to 6.0" in diameter), fine to medium
grained sand matrix (~25%), wet, calcareous, brown (7.5YR 4/3).

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  sand (80%) is medium to
fine grained, well to subrounded, cobbles (20%) up to 3.0" in diameter
axis, calcareous, moist, brown (7.5YR 4/4).

10.0-15.0 ft.  SAND (SP);  fine to medium grained, damp, reddish
brown (5YR 5/4), pebbles up to 3.0" in diameter, calcareous.

5.0-10.0 ft.  slightly damp, with trace clay, some mottling.  Very fine
grained sand increasing, calcareous.

0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 5/3), dry, mostly silt
(80%), some very fine grained sand, calcareous, well rounded, trace
mica.

to
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to10.0Slough

2.0 /   2.13

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE

SEAL:

3968.76
Moab, UT
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NORTH COORD. (FT)

DATE DEVELOPED

15.3

0.0

06/29/2005

11.46

06/22/2005

3968.76MEAS. PT. ELEV. (FT)

06/29/2005
WATER LEVEL (FT BTOC)RIG TYPE

3966.91

SURFACE CASING:

SAMPLING METHOD

25.47

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
25.47

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)S.M. Stoller

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

26.05

MOA01-0596

DRILL COMPANY
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to

GROUT:
6.0to

DRILLER

MOAB

9.5

INTERVAL (FT)

TOP OF CASING (FT)
6663679.90

REMARKS

0.010

End Cap

0.010
Slotted
PVC

Slough

PVC Sch
40

10-20
Silica
Sand

Bentonite
Chips

WELL INSTALLATION

30.50

3965

3960

3955

3950

3945

3940

3935

SEAL:

1 in. 0.01 Slotted PVC
-1.891 in. PVC Sch 40BLANK CASING:

29.5
Hopping, B.

DRILLING METHOD

to19.53
29.5

LOGGED BY

2186040.24

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0573.

to
CORE BARREL

25.0-30.5 ft.  SANDY GRAVEL (GW-SW);  approximately 65% gravel
and cobbles up to 3.0" in diameter, matrix sandy material is fine to
medium grained and brown (7.5YR 4/3), wet.

Total Depth 30.5 ft.

20.0-25.0 ft.  increase in amount of pebbles up to 2.0"  in diameter
(~25-30%), wet, brown (7.5YR 4/3).

15.0-25.0 ft.  GRAVELLY SAND (SW-GW):  moist, 80-85% sand, very
fine to medium grained, ~15-20% pebbles up to 2.0" in diameter,
matrix sand is brown (7.5YR 4/4).

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained sand, damp,
brown (7.5YR 5/3), trace pebbles up to 1/2" in diameter.

5.0-10.0 ft. trace of clay with mottles (white), brown (7.5YR 5/3),
slightly damp.

0-10.0 ft.  SILTY SAND (SM);  dry, mostly very fine grained sand
(80%) and 20% silt, brown (7.5YR 5/4), dry.

6.0
Slough

WELL DIAGRAM
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WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3968.77
NORTH COORD. (FT)
EAST COORD. (FT)

to
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29.70

06/23/2005

11.08

06/21/2005 to 06/23/2005

3968.77MEAS. PT. ELEV. (FT)

06/23/2005
WATER LEVEL (FT BTOC)RIG TYPE

3966.88

S.M. Stoller

SURFACE CASING:

LOWER PACK:

SAMPLING METHOD

30.5

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
29.7

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

DATE DEVELOPED1 in. PVC Sch 40

UPPER PACK:

GEOPROBE
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

MOA01-0600

0.0

19.53

10-20 Silica Sand
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0.010

Bentonite
Chips

GROUT:
6.0to

DRILLER

MOAB

10.0

INTERVAL (FT)

TOP OF CASING (FT)
6663801.57

WELL INSTALLATION

End Cap

0.010
Slotted
PVC

Slough

PVC Sch
40

LOWER PACK:

REMARKS

DRILLING METHOD

3965

3960

3955

3950

3945

3940

3935

6.0

EAST COORD. (FT)

1 in. 0.01 Slotted PVC
-1.641 in. PVC Sch 40BLANK CASING:

29.53 CORE BARREL

30.50

to19.56
29.53

LOGGED BY

2186084.28

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0577.

to

Hopping, B.

10-20
Silica
Sand

Total Depth 30.5 ft.

20.0-30.0 ft.  equal amounts of sand (fine to medium grained) and
gravel (pebbles and cobbles up to 3.0" in diameter), matrix sandy
material is brown (7.5YR 4/3), wet, calcareous throughout hole depth.

15.0-30.5 ft.  GRAVELLY SAND (SW-GW);  damp to moist, 75-80%
very fine to medium grained sand, 20% pebbles up to 2.0" in diameter,
matrix sand is brown (7.5YR 5/3).

10.0-15.0 ft.  SAND (SW);  mostly fine to medium grained, damp,
brown (7.5YR 5/3), trace pebbles (1/2" in diameter).

5.0-10.0 ft.  SANDY SILT (ML-SP);  dry, 80% silt, and 20% very fine
grained sand, brown (7.5YR 5/3), trace clay with mottles (white).

0-5.0 ft.  SILTY SAND (SM);  damp, mostly very fine grained sand
(80%), 20% silt, brown (7.5YR 4/2).

to

Trevino, Joe
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WATER LEVEL DATE
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SITE

SEAL:
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Moab, UT
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NORTH COORD. (FT)

DATE DEVELOPED

19.56

0.0

06/22/2005

10.8

06/22/2005

3968.73MEAS. PT. ELEV. (FT)

06/22/2005
WATER LEVEL (FT BTOC)RIG TYPE

3967.09

SURFACE CASING:

SAMPLING METHOD

29.73

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
29.73

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)S.M. Stoller

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

30.5

MOA01-0601

DRILL COMPANY
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6663721.92

GROUT:
5.0to

DRILLER

MOAB

9.0

Slough

TOP OF CASING (FT)

to

REMARKS

WELL INSTALLATION

0.010

End Cap

3965

3960

3955

3950

3945

INTERVAL (FT)

Hopping, B.

SURFACE ELEV. ( FT NGVD)

to5.0
SEAL:

EAST COORD. (FT)

1 in. 0.01 Slotted PVC
-1.831 in. PVC Sch 40

19.49 CORE BARREL

DRILLING METHOD 20.50

to9.52
19.49

LOGGED BY

2186112.88

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0588.

PVC Sch
40

BLANK CASING:

0.010
Slotted
PVC

Total Depth 20.5 ft.

13.0-20.5 ft.  SANDY GRAVEL (GW-SW);  damp, mostly (65%)
well-rounded gravel up to 3.0" in diameter and fine to medium grained
sand (30%), trace of clay or very fine grained sand, brown (7.5YR 4/4).

10.0-13.0 ft.  SAND (SP);  mostly medium grained sand, with <5%
clay, brown (7.5YR 4/4), trace pebbles.

6.0-10.0 ft.  sand increases, very fine grained, mottling with white
caliche, trace clay, trace small pebbles.

0-10.0 ft.  SANDY SILT (ML-SP);  reddish brown (5YR 4/4), dry, mostly
silt and very fine grained sand.

10-20
Silica
Sand

Bentonite
Chips

SLOT SIZE (IN)
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SURFACE SEAL:
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11.62

06/20/2005 to 06/22/2005

3969.40MEAS. PT. ELEV. (FT)

06/23/2005
WATER LEVEL (FT BTOC)

3967.57

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

19.69

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
19.69

PROJECT

HOLE DEPTH (FT)

RIG TYPE
DRILL COMPANY

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

WELL DEPTH (FT)

NORTH COORD. (FT)

SUMP/END CAP:

MOA01-0602
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9.0to

DRILLER

MOAB

12.5

INTERVAL (FT)

TOP OF CASING (FT)
6663880.22

REMARKS

WELL INSTALLATION

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

to

0.020
47.00

3960

3950

3940

3930

3920

SEAL:

6 in. 0.020 Wire Wrap
-2.496 in. PVC Sch 40BLANK CASING:

45.9
Pill, K.

GROUT:

DRILLING METHOD

to15.9
45.9

LOGGED BY

2186129.16

BIT SIZE(S) (IN)

to
Airlift/Cyclone

Total Depth 47.0 ft.

Transition between sandy gravel and gravelly sand.

20.0-47.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 3.0" in diameter),
wet.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3), ~60%
fine to coarse grained sand, ~40% gravel (up to 2.0" in diameter),
subangular to subrounded, wet.

10.0-15.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), ~30% silt, 70%
very fine to medium grained sand, wet.

0-10.0 ft.  SANDY SILT (ML-SP);  reddish brown (5YR 4/3), ~70% silt,
30% very fine grained sand, trace of clay, damp.

9.0

Lamon, A.
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to12.510-20 Silica Sand

10.75 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.54EAST COORD. (FT)
Moab, UT
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6 in. PVC Sch 40
SAMPLING METHOD

15.9

0.0

9.2

06/25/2005

3969.54MEAS. PT. ELEV. (FT)

06/22/2005
WATER LEVEL (FT BTOC)RIG TYPE

3967.05

WDC

DATE DEVELOPED

46.30

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
46.3

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

SURFACE CASING:

MOA01-0670

16-40 Silica SandUPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

47.0

DRILL COMPANY

LOWER PACK:

WELL DEPTH (FT)
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DRILLER

MOAB

13.2

INTERVAL (FT)

TOP OF CASING (FT)
6663912.57

REMARKS

WELL INSTALLATION

0.020

GROUT:

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

16-40
Silica
Sand

PVC Sch
40

Bentonite
Chips

SEAL:

14.4

3960

3950

3940

3930

3920

6 in. 0.020 Wire Wrap
-2.196 in. PVC Sch 40BLANK CASING:

44.4
Pill, K.

Airlift/Cyclone

DRILLING METHOD

to

to

10.2

44.4

LOGGED BY

2186141.40

BIT SIZE(S) (IN)

to

46.00

Transition between sandy gravel and gravelly sand.

Total Depth 46.0 ft.

20.0-46.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 3.0" in diameter),
wet.  ~30% gravel and 40% sand.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (10YR 4/3), ~30%
subangular to rounded gravel (up to 3.0" in diameter), medium to
coarse grained sand, wet.  Lost fines in water.

10.0-15.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), ~40% silt, 60%
very fine to medium grained sand, wet.

@8.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  dark reddish brown (5YR 3/3), ~60%
silt, 40% very fine to medium grained sand, trace of clay, damp.

EAST COORD. (FT)

to
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Star 30K

Lamon, A.

to13.2

ARCH

10.75 /
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WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.50
NORTH COORD. (FT)

6 in. PVC Sch 40

16-40 Silica Sand
10-20 Silica Sand

GRAND JUNCTION, COLORADO

MONITORING WELL COMPLETION LOG  MOA01-0671

U.S. DEPARTMENT OF ENERGY 03/22/2006

WELL DIAGRAM

10

20
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40

LOCATION
06/27/2005

3969.50MEAS. PT. ELEV. (FT)

06/22/2005
WATER LEVEL (FT BTOC)RIG TYPE

3967.31

WDC

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

10.2

DATE DRILLED

14.4

WELL NUMBER

WELL SCREEN:
44.8

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:
to

44.80

Moab Site

PAGE  1  OF  1

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

MOA01-0671

9.7

0.0

46.0
UPPER PACK:

Uncontrolled copy



9.7
to

DRILLER

MOAB

12.8

INTERVAL (FT)

TOP OF CASING (FT)
6663937.33

REMARKS

WELL INSTALLATION

0.020

GROUT:

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

to

3960

3950

3940

3930

3920

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
-2.36 in. PVC Sch 40BLANK CASING:

45.0
Pill, K.

Airlift/Cyclone

9.7

47.00

15.0
45.0

LOGGED BY

2186148.95

BIT SIZE(S) (IN)

to

DRILLING METHOD

Transition between sandy gravel and gravelly sand.

Total Depth 47.0 ft.

20.0-47.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 3.0" in diameter),
wet.  ~60% gravel and 40% sand.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (10YR 4/3), ~30%
subangular to rounded gravel (up to 3.0" in diameter), medium to
coarse grained sand, wet.  Lost fines in water.

10.0-15.0 ft.  SILTY SAND (SM);  brown (10YR4/3), ~40% silt, 60%
very fine to medium grained sand, wet.

@9.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  dark reddish brown (5YR 3/3), ~60%
silt, 40% very fine to medium grained sand, trace of clay, damp.

SEAL:

Lamon, A.

6 in. PVC Sch 40
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Star 30K

to12.810-20 Silica Sand

10.75 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.57
NORTH COORD. (FT)Moab, UT

MONITORING WELL COMPLETION LOG  MOA01-0672

PAGE  1  OF  1
GRAND JUNCTION, COLORADO

16-40 Silica Sand

U.S. DEPARTMENT OF ENERGY 03/22/2006

10
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45.40

0.0

9.4

06/27/2005 to 06/28/2005

3969.57MEAS. PT. ELEV. (FT)

06/28/2005
WATER LEVEL (FT BGS)RIG TYPE

3967.27

WDC

SURFACE CASING:

47.0

SAMPLING METHOD

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
45.4

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:

DATE DEVELOPED

UPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

15.0

MOA01-0672

to

DRILL COMPANY

Uncontrolled copy



9.2
to

DRILLER

MOAB

13.1

INTERVAL (FT)

TOP OF CASING (FT)
6663965.85

REMARKS

WELL INSTALLATION

0.020

GROUT:

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

to

3960

3950

3940

3930

3920

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
-2.256 in. PVC Sch 40BLANK CASING:

46.3
Pill, K.

Airlift/Cyclone

9.2

47.00

16.3
46.3

LOGGED BY

2186158.52

BIT SIZE(S) (IN)

to

DRILLING METHOD

Transition between sandy gravel and gravelly sand.

Total Depth 47.0 ft.

20.0-47.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 1.5" in diameter),
wet.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3),  ~60%
fine to coarse grained sand, ~40% subangular to rounded gravel (up to
1.0" in diameter).

10.0-15.0 ft.  SILTY SAND (SM);  dark yellow brown (10YR 4/4), ~30%
silt, 70% very fine to medium grained sand, wet.

@9.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 4/4), ~60% silt, 40%
very fine to medium grained sand, trace of clay, damp.

SEAL:

Lamon, A.

6 in. PVC Sch 40
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to13.110-20 Silica Sand

10.75 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.44
NORTH COORD. (FT)Moab, UT

MONITORING WELL COMPLETION LOG  MOA01-0673

PAGE  1  OF  1
GRAND JUNCTION, COLORADO

16-40 Silica Sand

U.S. DEPARTMENT OF ENERGY 03/22/2006
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46.70

0.0

9.9

06/28/2005 to 06/29/2005

3969.44MEAS. PT. ELEV. (FT)

06/30/2005
WATER LEVEL (FT BGS)RIG TYPE

3967.19

WDC

SURFACE CASING:

47.0

SAMPLING METHOD

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
46.7

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:

DATE DEVELOPED

UPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

16.3

MOA01-0673

to

DRILL COMPANY

Uncontrolled copy



9.5
to

DRILLER

MOAB

12.6

INTERVAL (FT)

TOP OF CASING (FT)
6663991.15

REMARKS

WELL INSTALLATION

0.020

GROUT:

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

to

3960

3950

3940

3930

3920

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
-2.386 in. PVC Sch 40BLANK CASING:

45.1
Pill, K.

Airlift/Cyclone

9.5

47.00

15.1
45.1

LOGGED BY

2186167.51

BIT SIZE(S) (IN)

to

DRILLING METHOD

Transition between sandy gravel and gravelly sand.

Total Depth 47.0 ft.

20.0-47.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 1.5" in diameter),
wet.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3),  ~60%
fine to coarse grained sand, ~40% subangular to rounded gravel (up to
1.0" in diameter), wet.

10.0-15.0 ft.  SILTY SAND (SM);  dark yellow brown (10YR 4/4), ~30%
silt, 70% very fine to medium grained sand, wet.

@9.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 4/4), ~60% silt, 40%
very fine grained sand, trace of clay, damp.

SEAL:

Lamon, A.

6 in. PVC Sch 40
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to12.610-20 Silica Sand

10.75 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.49
NORTH COORD. (FT)Moab, UT

MONITORING WELL COMPLETION LOG  MOA01-0674

PAGE  1  OF  1
GRAND JUNCTION, COLORADO

16-40 Silica Sand

U.S. DEPARTMENT OF ENERGY 03/22/2006

10
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45.50

0.0

9.5

06/29/2005

3969.49MEAS. PT. ELEV. (FT)

06/30/2005
WATER LEVEL (FT BGS)RIG TYPE

3967.11

WDC

SURFACE CASING:

47.0

SAMPLING METHOD

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
45.5

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:

DATE DEVELOPED

UPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

15.1

MOA01-0674

to

DRILL COMPANY

Uncontrolled copy



9.8
to

DRILLER

MOAB

13.1

INTERVAL (FT)

TOP OF CASING (FT)
6664020.51

REMARKS

WELL INSTALLATION

0.020

GROUT:

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

to

3960

3950

3940

3930

3920

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
-2.656 in. PVC Sch 40BLANK CASING:

46.0
Pill, K.

Airlift/Cyclone

9.8

47.00

16.0
46.0

LOGGED BY

2186176.56

BIT SIZE(S) (IN)

to

DRILLING METHOD

Transition between sandy gravel and gravelly sand.

Total Depth 47.0 ft.

20.0-47.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 2.0" in diameter),
wet.  Sand is medium to coarse grained.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3), ~40%
subangular to rounded gravel (up to 1.0" in diameter), 60% fine to
coarse grained sand, wet.

10.0-15.0 ft.  CLAYEY SILT (CL-SM);  dark brown (7YR 3/3), ~60%
silt, ~10% very fine grained sand, 30% clay, wet.

@9.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  dark brown (7.5YR 3/3), ~60% silt,
40% very fine grained sand, trace of clay, damp.

SEAL:

Lamon, A.

6 in. PVC Sch 40
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to13.110-20 Silica Sand

10.75 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.64
NORTH COORD. (FT)Moab, UT

MONITORING WELL COMPLETION LOG  MOA01-0675

PAGE  1  OF  1
GRAND JUNCTION, COLORADO

16-40 Silica Sand

U.S. DEPARTMENT OF ENERGY 03/22/2006

10
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46.40

0.0

9.1

06/29/2005

3969.64MEAS. PT. ELEV. (FT)

06/30/2005
WATER LEVEL (FT BGS)RIG TYPE

3966.99

WDC

SURFACE CASING:

47.0

SAMPLING METHOD

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
46.4

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:

DATE DEVELOPED

UPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

16.0

MOA01-0675

to

DRILL COMPANY

Uncontrolled copy



WELL INSTALLATION

16-40
Silica
Sand

GROUT:
9.0to

DRILLER

MOAB

12.0

INTERVAL (FT)

TOP OF CASING (FT)

REMARKS

0.020

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

LOWER PACK:

6664050.78

Airlift/Cyclone

3960

3950

3940

3930

3920

9.0

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
-2.426 in. PVC Sch 40BLANK CASING: Pill, K.

Bentonite
Chips

DRILLING METHOD 47.00

to15.9
45.9

LOGGED BY

2186188.85

BIT SIZE(S) (IN)

to
45.9

Transition between sandy gravel and gravelly sand.

PVC Sch
40

Total Depth 47.0 ft.

20.0-47.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 2.0" in diameter),
wet.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  dark yellow brown (10YR
3/4), ~35% subangular to rounded gravel (up to 1.0" in diameter), 60%
fine to coarse grained sand, wet.

10.0-15.0 ft. SILTY SAND (SM);  dark yellow brown (10YR 3/4), ~40%
silt, ~50% very fine to fine grained sand, 10% clay, wet.

@9.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  dark brown (7.5YR 3/3), ~60% silt,
40% very fine grained sand, trace of clay, damp.

to
12.0
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to10-20 Silica Sand

10.75 /

to

WATER LEVEL DATE

Bentonite ChipsSEAL:

PAGE  1  OF  1

SURFACE ELEV. ( FT NGVD)

Lamon, A.

10
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40

GRAND JUNCTION, COLORADO

MONITORING WELL COMPLETION LOG  MOA01-0676

U.S. DEPARTMENT OF ENERGY

NORTH COORD. (FT)

03/22/2006

SAMPLING METHOD

47.0

15.9

0.0

06/29/2005

3969.69MEAS. PT. ELEV. (FT)

WATER LEVEL (FT BGS)RIG TYPE

3967.27

WDC

SITE

DATE DEVELOPED

46.30

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
46.3

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE CASING:

SURFACE SEAL:
6 in. PVC Sch 40

16-40 Silica SandUPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

MOA01-0676

3969.69

DRILL COMPANY

Uncontrolled copy



WELL INSTALLATION

GROUT:
9.8to

DRILLER

MOAB

13.1

INTERVAL (FT)

TOP OF CASING (FT)

16-40
Silica
Sand

REMARKS

0.020

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

SURFACE ELEV. ( FT NGVD)6664078.97

Airlift/Cyclone

3960

3950

3940

3930

3920

to
SEAL:

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
-2.446 in. PVC Sch 40BLANK CASING: Pill, K.

DRILLING METHOD 47.00

to15.2
45.2

LOGGED BY

2186198.08

BIT SIZE(S) (IN)

to

Bentonite
Chips

45.2

PVC Sch
40

Total Depth 47.0 ft.

Transition between sandy gravel and gravelly sand.

22.0-33.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 2.0" in diameter),
wet.  ~30% sand and 70% gravel.

12.0-22.0 ft.  GRAVELLY SAND (SP-GP);  dark yellow brown (10YR
3/4), loose, saturated, ~70% sand.

0-12.0 ft.  SILTY SAND (SM);  loose, moist ~80% sand, matix is
brown, wet.

LOWER PACK: 13.1

WELL DIAGRAM
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to10-20 Silica Sand

10.87 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

9.8

PAGE  1  OF  1
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MONITORING WELL COMPLETION LOG  MOA01-0677

U.S. DEPARTMENT OF ENERGY
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NORTH COORD. (FT)

03/22/2006

DATE DEVELOPED

15.2

0.0

8.6

06/24/2005

3969.61MEAS. PT. ELEV. (FT)

06/25/2005
WATER LEVEL (FT BGS)RIG TYPE

3967.17

SLOT SIZE (IN)

SURFACE CASING:

SAMPLING METHOD

45.60

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
45.6

PROJECT

HOLE DEPTH (FT)
WDC

6 in. PVC Sch 40

16-40 Silica SandUPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

47.0

SITE

MOA01-0677

Uncontrolled copy



TOP OF CASING (FT)

0.020"
Wire Wrap

GROUT:
9.0to

DRILLER

MOAB

INTERVAL (FT)

to

6664107.77

REMARKS

WELL INSTALLATION

0.020

3960

3950

3940

3930

3920

12.8

BLANK CASING:

SLOT SIZE (IN)

LOWER PACK:
to9.0

SEAL:

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
6 in. PVC Sch 40

10-20
Silica
Sand

46.3
Pill, K.

Airlift/Cyclone

DRILLING METHOD 46.60

to16.3
46.3

LOGGED BY

2186209.93

BIT SIZE(S) (IN)

-2.54

End Cap
Total Depth 46.6 ft.

24.0-46.6 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, 70% gravel, subangular to rounded clasts (up to 6.0" in
diameter), wet.  Sand is medium to coarse grained.

12.0-24.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3), ~30%
subangular to rounded gravel (up to 1.0" in diameter), 70% fine to
medium grained sand, wet.

@10.0 ft.  hit water.

0-12.0 ft.  SILTY SAND (SM);  dark brown (7.5YR 3/3), ~30% silt, 70%
very fine to fine grained sand, moist.

PVC Sch
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GRAND JUNCTION, COLORADO

SITE

MONITORING WELL COMPLETION LOG  MOA01-0678

U.S. DEPARTMENT OF ENERGY 03/22/2006
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WDC

46.6

16.3

0.0

8.5

06/23/2005

3969.65MEAS. PT. ELEV. (FT)

06/25/2005
WATER LEVEL (FT BGS)

Bentonite Chips

3967.11

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

46.60

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
46.6

PROJECT

HOLE DEPTH (FT)

RIG TYPE
WELL DEPTH (FT)

NORTH COORD. (FT)

6 in. PVC Sch 40

16-40 Silica SandUPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

MOA01-0678

DRILL COMPANY

3969.65

Uncontrolled copy



9.0
to

DRILLER

MOAB

13.0

INTERVAL (FT)

TOP OF CASING (FT)
6664136.53

REMARKS

WELL INSTALLATION

0.020

GROUT:

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

to

3960

3950

3940

3930

3920

EAST COORD. (FT)

6 in. 0.020 Wire Wrap
-2.566 in. PVC Sch 40BLANK CASING:

45.0
Pill, K.

Airlift/Cyclone

9.0

45.40

15.0
45.0

LOGGED BY

2186218.80

BIT SIZE(S) (IN)

to

DRILLING METHOD

@12.0 ft.  hit water.

Total Depth 45.4 ft.

~90% gravel below 38.0 ft.

15.0-27.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), pebbles
(up to 1.5" in diameter),

12.0-15.0 ft.  SAND (SP);  fine to medium gained sand, moist, strong
brown (7.5YR 4/6), trace of silt, trace pebbles (up to1.25" in diameter),
wet.

7.0-12.0 ft.  SILTY SAND (SM);  brown (7YR 5/4), ~40% silt, ~60%
fine grained sand, dry.

0-7.0 ft.  SANDY SILT (ML-SP);  dark yellow brown (10YR 4/4), ~70%
silt, 30% very fine grained sand, dry.

27.0-45.4 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 4.0" in diameter),
wet.  Sand is fine to medium grained.

SEAL:

Lamon, A.

6 in. PVC Sch 40
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Star 30K

to13.010-20 Silica Sand

10.87 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.59
NORTH COORD. (FT)Moab, UT

MONITORING WELL COMPLETION LOG  MOA01-0679
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16-40 Silica Sand

U.S. DEPARTMENT OF ENERGY 03/22/2006
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45.40

0.0

8.8

06/21/2005 to 06/23/2005

3969.59MEAS. PT. ELEV. (FT)

06/25/2005
WATER LEVEL (FT BGS)RIG TYPE

3967.03

WDC

SURFACE CASING:

45.4

SAMPLING METHOD

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
45.4

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:

DATE DEVELOPED

UPPER PACK:

ARCH
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)

15.0

MOA01-0679

to

DRILL COMPANY

Uncontrolled copy



to

GROUT:
5.2to

DRILLER

MOAB

11.0

INTERVAL (FT)

TOP OF CASING (FT)
6663916.20

REMARKS

0.010

End Cap

0.010
Slotted
PVC

Slough

10-20
Silica
Sand

PVC Sch
40

Bentonite
Chips

WELL INSTALLATION

21.00

3965

3960

3955

3950

3945

SEAL:

1 in. 0.01 Slotted PVC
-2.051 in. PVC Sch 40BLANK CASING:

19.84
Hopping, B.

DRILLING METHOD

to9.87
19.84

LOGGED BY

2186125.62

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0671.

to
CORE BARREL

Total Depth 21.0 ft.

20.0-21.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 3.0" in diameter),
wet.  ~30% gravel and 40% sand.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (10YR 4/3), ~30%
subangular to rounded gravel (up to 3.0" in diameter), medium to
coarse grained sand, wet.  Lost fines in water.

10.0-15.0 ft.  SILTY SAND (SM);  brown (7.5YR 4/4), ~40% silt, 60%
very fine to medium grained sand, wet.

@8.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  dark reddish brown (5YR 3/3), ~60%
silt, 40% very fine to medium grained sand, trace of clay, damp.

5.2
Slough

WELL DIAGRAM
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GEOPROBE

Trevino, Joe

D
E

P
TH

(F
T 

B
G

L)

11.0

2.0 /   2.13

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3969.80
NORTH COORD. (FT)
EAST COORD. (FT)

to
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20

GRAND JUNCTION, COLORADO

MONITORING WELL COMPLETION LOG  MOA01-0680

U.S. DEPARTMENT OF ENERGY PAGE  1  OF  1 03/22/2006

20.04

08/23/2005

16.43

08/16/2005

3969.80MEAS. PT. ELEV. (FT)

08/23/2005
WATER LEVEL (FT BTOC)RIG TYPE

3967.75

S.M. Stoller

SURFACE CASING:

LOWER PACK:

SAMPLING METHOD

21.0

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
20.04

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

DATE DEVELOPED1 in. PVC Sch 40

UPPER PACK:

GEOPROBE
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

MOA01-0680

0.0

9.87

10-20 Silica Sand

Uncontrolled copy



GROUT:

LOWER PACK:

DRILLING METHOD

3965

3960

3955

3950

3945

4.8

EAST COORD. (FT)

1 in. 0.01 Slotted PVC
-3.021 in. PVC Sch 40BLANK CASING:

20.21 CORE BARREL

21.00

to10.24
20.21

LOGGED BY

2186177.22

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0673.

to

Hopping, B.

0.010
Slotted
PVC

TOP OF CASING (FT)
6663951.49

REMARKS

WELL INSTALLATION

0.010

10.2

End Cap

MOAB

Slough

PVC Sch
40

10-20
Silica
Sand

Bentonite
Chips

10.0-15.0 ft.  SILTY SAND (SM);  dark yellow brown (10YR 4/4), ~30%
silt, 70% very fine to medium grained sand, wet.

Total Depth 21.0 ft.

INTERVAL (FT)

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3),  ~60%
fine to coarse grained sand, ~40% subangular to rounded gravel (up to
1.0" in diameter).

to

@9.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 4/4), ~60% silt, 40%
very fine to medium grained sand, trace of clay, damp.

4.8to

DRILLER

20.0-21.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 1.5" in diameter),
wet.

GEOPROBE

NORTH COORD. (FT)
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Trevino, Joe
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WATER LEVEL DATE

Bentonite ChipsSEAL:

SITE
SURFACE ELEV. ( FT NGVD)
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TS

MONITORING WELL COMPLETION LOG  MOA01-0681
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GRAND JUNCTION, COLORADO

3970.67

U.S. DEPARTMENT OF ENERGY 03/22/2006

5

10

15

20

SAMPLING METHOD
1 in. PVC Sch 40 08/22/2005SURFACE SEAL:

08/16/2005

3970.67MEAS. PT. ELEV. (FT)

08/22/2005
WATER LEVEL (FT BTOC)RIG TYPE

3967.65

S.M. Stoller

10.24

DATE DEVELOPED

0.0

20.41

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
20.41

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE CASING:

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)
16.99

MOA01-0681

21.0

DRILL COMPANY

Uncontrolled copy



to

DRILLER

MOAB

9.5

INTERVAL (FT)

TOP OF CASING (FT)
6663986.66

REMARKS

WELL INSTALLATION

0.010

GROUT:

End Cap

0.010
Slotted
PVC

Slough

PVC Sch
40

10-20
Silica
Sand

Bentonite
Chips

SEAL:

19.551 in. 0.01 Slotted PVC
-1.931 in. PVC Sch 40BLANK CASING:

29.52
Hopping, B.

CORE BARREL

DRILLING METHOD

4.7

to
29.52

LOGGED BY

2186137.20

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0674.

to

31.00

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3),  ~60%
fine to coarse grained sand, ~40% subangular to rounded gravel (up to
1.0" in diameter), wet.

20.0-31.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 1.5" in diameter),
wet.

10.0-15.0 ft.  SILTY SAND (SM);  dark yellow brown (10YR 4/4), ~30%
silt, 70% very fine to medium grained sand, wet.

@9.0 ft.  hit water.

0-10.0 ft.  SANDY SILT (ML-SP);  brown (7.5YR 4/4), ~60% silt, 40%
very fine grained sand, trace of clay, damp.

3965

3960

3955

3950

3945

3940

3935

PAGE  1  OF  1

Total Depth 31.0 ft.

EAST COORD. (FT)

WATER LEVEL DATE

Moab Site

LITHOLOGIC DESCRIPTION
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to9.5Slough
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WELL DIAGRAM

Bentonite Chips

SURFACE SEAL:

SITE 3970.18
NORTH COORD. (FT)

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

2.0 /   2.13

GRAND JUNCTION, COLORADO

MONITORING WELL COMPLETION LOG  MOA01-0682

U.S. DEPARTMENT OF ENERGY 03/22/2006
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LOCATION

4.7

3970.18MEAS. PT. ELEV. (FT)

08/23/2005
WATER LEVEL (FT BTOC)RIG TYPE

3968.25

S.M. Stoller

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

16.94

DATE DRILLED

08/23/2005

WELL NUMBER

WELL SCREEN:
29.72

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:
to

29.72

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

MOA01-0682 08/09/2005

GEOPROBE

31.0

19.55

0.0

Uncontrolled copy



INTERVAL (FT)

3965

3960

3955

3950

3945

3940

3935

GROUT:
5.3to

DRILLER

to

10.7

Lithology description from well location
# MOA01-0677.

TOP OF CASING (FT)
6664077.81

REMARKS

WELL INSTALLATION

0.010

MOAB

BLANK CASING:

SLOT SIZE (IN)

LOWER PACK:
to5.3

SEAL:

EAST COORD. (FT)

1 in. 0.01 Slotted PVC
1 in. PVC Sch 40

Slough

31.2
Hopping, B.

CORE BARREL

DRILLING METHOD 32.00

to21.23
31.2

LOGGED BY

2186172.57

BIT SIZE(S) (IN)

-1.97

End Cap

Total Depth 32.0 ft.

22.0-32.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 2.0" in diameter),
wet.  ~30% sand and 70% gravel.

12.0-22.0 ft.  GRAVELLY SAND (SP-GP);  dark yellow brown (10YR
3/4), loose, saturated, ~70% sand.

0-12.0 ft.  SILTY SAND (SM);  loose, moist ~80% sand, matix is
brown, wet.

PVC Sch
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SITE

MONITORING WELL COMPLETION LOG  MOA01-0683

U.S. DEPARTMENT OF ENERGY 03/22/2006
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3968.76

Bentonite Chips

32.0

21.23

0.0

08/16/2005

16.35

08/10/2005

3970.73MEAS. PT. ELEV. (FT)

08/16/2005
RIG TYPE

S.M. Stoller

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

31.40

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
31.4

PROJECT

HOLE DEPTH (FT)

WATER LEVEL (FT BTOC)
WELL DEPTH (FT)

NORTH COORD. (FT)

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

SUMP/END CAP:

3970.73

DRILL COMPANY

MOA01-0683

Uncontrolled copy



10.0

GROUT:
6.0to

Lithology description from well location
# MOA01-0678.

MOAB

BIT SIZE(S) (IN)
INTERVAL (FT)

TOP OF CASING (FT)
6664124.97

REMARKS

WELL INSTALLATION

0.010

3965

3960

3955

3950

3945

DRILLER
1 in. PVC Sch 40

SURFACE ELEV. ( FT NGVD)

LOWER PACK:
to6.0

SEAL:

EAST COORD. (FT)

to

-1.74

End Cap

BLANK CASING:
21.28

Hopping, B.
CORE BARREL

DRILLING METHOD 22.00

to11.31
21.28

LOGGED BY

2186191.75

1 in. 0.01 Slotted PVC

Total Depth 22.0 ft.

12.0-22.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3), ~30%
subangular to rounded gravel (up to 1.0" in diameter), 70% fine to
medium grained sand, wet.

@10.0 ft.  hit water.

0-12.0 ft.  SILTY SAND (SM);  dark brown (7.5YR 3/3), ~30% silt, 70%
very fine to fine grained sand, moist.

0.010
Slotted
PVC

Slough

PVC Sch
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SITE

MONITORING WELL COMPLETION LOG  MOA01-0684

U.S. DEPARTMENT OF ENERGY 03/22/2006
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3968.48

Bentonite Chips

22.0

11.31

0.0

08/03/2005

15.45

08/03/2005

3970.22MEAS. PT. ELEV. (FT)

08/03/2005
RIG TYPE

S.M. Stoller

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

21.48

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
21.48

PROJECT

WATER LEVEL (FT BTOC)
DRILL COMPANY

NORTH COORD. (FT)

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

WELL DEPTH (FT)

3970.22

MOA01-0684

SUMP/END CAP:

Uncontrolled copy



to

DRILLER

MOAB

10.2

INTERVAL (FT)

TOP OF CASING (FT)
6664165.70

REMARKS

WELL INSTALLATION

0.010

End Cap

0.010
Slotted
PVC

Slough

PVC Sch
40

10-20
Silica
Sand

Bentonite
Chips

SEAL:

20.01

3965

3960

3955

3950

3945

3940

3935

1 in. 0.01 Slotted PVC
-1.651 in. PVC Sch 40BLANK CASING:

29.98
Hopping, B.

CORE BARREL

DRILLING METHOD

4.7

to

GROUT:

29.98

LOGGED BY

2186229.87

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0679.

to

31.00

15.0-27.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), pebbles
(up to 1.5" in diameter),

27.0-31.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, gravel is subangular to rounded (up to 4.0" in diameter),
wet.  Sand is fine to medium grained.

@12.0 ft.  hit water.

12.0-15.0 ft.  SAND (SP);  fine to medium gained sand, moist, strong
brown (7.5YR 4/6), trace of silt, trace pebbles (up to1.25" in diameter),
wet.

7.0-12.0 ft.  SILTY SAND (SM);  brown (7YR 5/4), ~40% silt, ~60%
fine grained sand, dry.

0-7.0 ft.  SANDY SILT (ML-SP);  dark yellow brown (10YR 4/4), ~70%
silt, 30% very fine grained sand, dry.

Total Depth 31.0 ft.

EAST COORD. (FT)

to
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10-20 Silica Sand

Trevino, Joe

10.2Slough

2.0 /   2.13

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3968.76
NORTH COORD. (FT)

1 in. PVC Sch 40

GEOPROBE
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MONITORING WELL COMPLETION LOG  MOA01-0685
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UPPER PACK:

DATE DRILLED

08/02/2005

14.27

08/02/2005

3968.76MEAS. PT. ELEV. (FT)

08/02/2005
WATER LEVEL (FT BTOC)RIG TYPE

3967.11

S.M. Stoller

SURFACE CASING:

DATE DEVELOPED

20.01

30.18

31.0

LOCATION
WELL NUMBER

WELL SCREEN:
30.18

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:
to

SAMPLING METHOD

GEOPROBE
Moab Site

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

0.0
4.7

MOA01-0685

Uncontrolled copy



INTERVAL (FT)

3965

3960

3955

3950

3945

GROUT:
5.7to

DRILLER

to

9.8

Lithology description from well location
# MOA01-0678.

TOP OF CASING (FT)
6664097.02

REMARKS

WELL INSTALLATION

0.010

MOAB

BLANK CASING:

SLOT SIZE (IN)

LOWER PACK:
to5.7

SEAL:

EAST COORD. (FT)

1 in. 0.01 Slotted PVC
1 in. PVC Sch 40

Slough

19.97
Hopping, B.

CORE BARREL

DRILLING METHOD 21.00

to10.0
19.97

LOGGED BY

2186221.77

BIT SIZE(S) (IN)

-1.77

End Cap

Total Depth 21.0 ft.

12.0-21.0 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/3), ~30%
subangular to rounded gravel (up to 1.0" in diameter), 70% fine to
medium grained sand, wet.

@10.0 ft.  hit water.

0-12.0 ft.  SILTY SAND (SM);  dark brown (7.5YR 3/3), ~30% silt, 70%
very fine to fine grained sand, moist.

10-20
Silica
Sand

PVC Sch
40

Bentonite
Chips

0.010
Slotted
PVC
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3968.85

MONITORING WELL COMPLETION LOG  MOA01-0686

U.S. DEPARTMENT OF ENERGY 03/22/2006
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15

20

S.M. Stoller

21.0

10.0

0.0

08/17/2005

13.51

08/17/2005

3968.85MEAS. PT. ELEV. (FT)

08/17/2005
WATER LEVEL (FT BTOC)

SURFACE SEAL:

3967.08

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

20.17

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
20.17

PROJECT

HOLE DEPTH (FT)

RIG TYPE
DRILL COMPANY

NORTH COORD. (FT)

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

WELL DEPTH (FT)

MOA01-0686

SUMP/END CAP:

Uncontrolled copy



6664011.02

GROUT:
6.0to

DRILLER

MOAB

12.0

Slough

TOP OF CASING (FT)

to

REMARKS

WELL INSTALLATION

0.010

End Cap

3965

3960

3955

3950

3945

3940

3935

INTERVAL (FT)

Hopping, B.

SURFACE ELEV. ( FT NGVD)

to6.0
SEAL:

EAST COORD. (FT)

1 in. 0.01 Slotted PVC
-2.351 in. PVC Sch 40

29.96 CORE BARREL

DRILLING METHOD 31.00

to19.99
29.96

LOGGED BY

2186192.65

BIT SIZE(S) (IN)

Lithology description from well location
# MOA01-0688.

PVC Sch
40

BLANK CASING:

0.010
Slotted
PVC

Total Depth 31.0 ft.

27.0-31.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, 60% gravel is subangular to rounded, wet,  40% sand, fine
to medium grained.

15.0-27.0 ft.  GRAVELLY SAND (SP-GP);  strong brown (7.5YR 4/6),
60% medium to coarse grained sand,  40% subangular to rounded
gravel (up to 1.0" in diameter),

@9.0 ft.  hit water.

7.0-12.0 ft.  SILTY SAND (SM);  brown (7YR 3/3), ~20% silt, ~80%
fine grained sand, trace of clay, dry.
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Silica
Sand

Bentonite
Chips

SLOT SIZE (IN)
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LOWER PACK:
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MONITORING WELL COMPLETION LOG  MOA01-0687
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GRAND JUNCTION, COLORADO

U.S. DEPARTMENT OF ENERGY 03/22/2006

5

10

15

20

25

30

3969.09

S.M. Stoller

SURFACE SEAL:

31.0

19.99

0.0

08/22/2005

15.38

08/17/2005

3969.09MEAS. PT. ELEV. (FT)

08/22/2005
WATER LEVEL (FT BTOC)

3966.74

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

30.16

DATE DRILLED
LOCATION

WELL NUMBER

WELL SCREEN:
30.16

PROJECT

HOLE DEPTH (FT)

RIG TYPE
DRILL COMPANY

1 in. PVC Sch 40

10-20 Silica SandUPPER PACK:

GEOPROBE
Moab Site

WELL DEPTH (FT)

NORTH COORD. (FT)

SUMP/END CAP:

MOA01-0687

Uncontrolled copy



27.2

INTERVAL (FT)

TOP OF CASING (FT)
6664007.19

REMARKS

WELL INSTALLATION

0.020

3960

3950

3940

3930

3920

to

Slough

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

Bentonite
Grout

LOGGED BY
6 in. 0.020 Wire Wrap

-2.096 in. PVC Sch 40BLANK CASING:
40.6

Pill, K.
Airlift/Cyclone

DRILLING METHOD 45.00

to

MOAB

40.6

DRILLER

2186189.94

BIT SIZE(S) (IN)

to

GROUT:
23.4

30.6

Total Depth 45.0 ft.

~90% gravel below 35.0 ft.

20.0-45.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, 60% gravel is subangular to rounded, wet,  40% sand, fine
to medium grained.

14.0-20.0 ft.  GRAVELLY SAND (SP-GP);  strong brown (7.5YR 4/6),
60% medium to coarse grained sand,  40% subangular to rounded
gravel (up to 1.0" in diameter),

@9.0 ft.  hit water.

0-14.0 ft.  SILTY SAND (SM);  brown (7YR 3/3), ~20% silt, ~80% fine
grained sand, trace of clay, dry.

EAST COORD. (FT)

10-20 Silica Sand
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Lamon, A.

UPPER PACK:
27.2

10.87 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3968.66

0.0Bentonite Grout

NORTH COORD. (FT)

6 in. PVC Sch 40

to

U.S. DEPARTMENT OF ENERGY PAGE  1  OF  1
GRAND JUNCTION, COLORADO

MONITORING WELL COMPLETION LOG  MOA01-0688

03/22/2006
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ARCH

WELL NUMBER 06/25/2005

3968.66MEAS. PT. ELEV. (FT)

06/28/2005
WATER LEVEL (FT BGS)RIG TYPE

3966.57

WDC

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

41.00

16-40 Silica Sand

LOCATION

18.1

WELL SCREEN:
41.0

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:
to23.4

SEAL:

DATE DRILLED

Moab Site

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

MOA01-0688

to

8.3

18.1

30.6

42.0

Uncontrolled copy



End Cap

6664014.43

REMARKS

WELL INSTALLATION

0.020

INTERVAL (FT)

Slough

42.0

0.020"
Wire Wrap

10-20
Silica
Sand

PVC Sch
40

16-40
Silica
Sand

Bentonite
Chips

Bentonite
Grout

BIT SIZE(S) (IN)

3960

3950

3940

3930

3920

3910

-2.04BLANK CASING:
56.0

Pill, K.
Airlift/Cyclone

DRILLING METHOD 58.00

to46.0
56.0

TOP OF CASING (FT)2186193.26

to

GROUT:
38.0to

DRILLER

MOAB

LOGGED BY

Total Depth 58.0 ft.

45.0-58.0 ft.  SANDY GRAVEL (GW-SW);  ~60% subangular to
subrounded gravel, ~40% medium to coarse grained sand.  Most sand
wash washed away with water.

~90% gravel below 35.0 ft.

20.0-45.0 ft.  SANDY GRAVEL (GW-SW);  most of sand washed out
with water, 60% gravel is subangular to rounded, wet,  40% sand, fine
to medium grained.

14.0-20.0 ft.  GRAVELLY SAND (SP-GP);  strong brown (7.5YR 4/6),
60% medium to coarse grained sand,  40% subangular to rounded
gravel (up to 1.0" in diameter),

@9.0 ft.  hit water.

0-14.0 ft.  SILTY SAND (SM);  brown (7YR 3/3), ~20% silt, ~80% fine
grained sand, trace of clay, dry.

6 in. 0.020 Wire Wrap

10-20 Silica Sand

6 in. PVC Sch 40
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Moab, UT

Star 30K

Lamon, A.

42.0

10.87 /

to

WATER LEVEL DATE

Bentonite Chips

SURFACE SEAL:

SITE 3968.66

0.0Bentonite

NORTH COORD. (FT)

6 in. PVC Sch 40

16-40 Silica SandUPPER PACK:
to
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MONITORING WELL COMPLETION LOG  MOA01-0689

03/22/2006
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WELL SCREEN:

3968.66MEAS. PT. ELEV. (FT)

06/28/2005
WATER LEVEL (FT BGS)RIG TYPE

3966.62

WDC

SURFACE CASING:

DATE DEVELOPED
SAMPLING METHOD

56.40

DATE DRILLED

ARCH

WELL NUMBER

8.3

56.4

PROJECT

HOLE DEPTH (FT)
SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)

LOWER PACK:
to38.0

SEAL:
30.0

EAST COORD. (FT)
LOCATION

SUMP/END CAP:

WELL DEPTH (FT)DRILL COMPANY

MOA01-0689 06/27/2005

to

Moab Site

57.0

30.0

46.0

Uncontrolled copy
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6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft. SANDY SILT (ML);  dark brown (7.5YR 4/3), 65% silt 35%
very fine to fine grained sand, well sorted sand, soft, damp.

3968.86

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  SAND (SP);  brown, (7.5YR 5/4), 95-100% sand <5% silt,
well sorted, fine to medium subangular sand, loose moist.

10.0-15.0 ft.  SAND (SW);  dark brown (7.5YR 4/4),  100% sand .
poorly sorted, very fine to coarse grained, subangular to rounded,
loose saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
85% sand 15% gravel, poorly sorted, fine to very coarse sand,
subangular to rounded, gravel is fine to medium, rounded, dense,
saturated.

20.0-25.0 ft.  GRAVELLY SAND (SP);  dark brown (7.5YR 4/4), 80%
sand, 20% gravel, well sorted, medium to coarse grained, subrounded
sand, fine to medium subrounded gravel, dense, saturated.

25.0-30.0 ft.  SILTY SANDY GRAVEL (GW-GM);  reddish brown (5YR
4/4), 70% gravel, 20% sand, 10% silt, poorly sorted, fine to coarse
subrounded gravel, fine to very coarse subrounded sand, dense,
nonplastic saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GW-SW);  dark reddish brown (5YR
3/3), 70% gravel, 30% sand, poorly sorted, fine to coarse subrounded
gravel with some cobbles, mainly fine to medium subangular sand,
dense to very dense, saturated.

SITE

BIT SIZE(S) (IN)

5/23/2006

NORTH COORD. (FT)

to

2185981.17

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

34.8

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to34.8
14.9

35.24
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WELL DIAGRAM
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MONITORING WELL COMPLETION LOG  MOA01-0770
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DATE DEVELOPED
REMARKS

to

0.020
8.9

5/22/2006

3968.86MEAS. PT. ELEV. (FT)

5/23/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.39

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0770

14.9

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.24

SAMPLING METHOD

WELL INSTALLATION Campbell, R

10.0 to

to

35.24
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.47
SURFACE CASING:

6663072.47
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  SANDY SILT (ML-SP);  dark brown (7.5YR 4/4), 80% silt,
20% sand, soft, nonplastic, damp.

3969.04

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/4),
60% silt, 20% clay, 20% sand, soft, no plasticity, moist, very fine to
medium sand with depth, subangular to subrounded.

10.0-15.0 ft.  SILTY GRAVELLY SAND (SW-GW);  dark brown (7.5YR
4/4), 90% sand, 10% silt and sand, poorly sorted sand, fine to coarse
grained, subrounded subangular, loose, saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
90% sand, 10% gravel, poorly sorted sand, fine to very coarse grained
, subrounded to subangular, loose saturated.

20.0-25.0 ft.  GRAVELLY SAND (SW-GW);  strong brown (7.5YR 4/6),
90% sand, 10% gravel, poorly sorted, fine to coarse grained,
subrounded to subangular sand, medium dense, saturated.

25.0-30.0 ft.  SANDY GRAVEL (GW-SW);  strong brown (7.5YR 4/6),
trace silt, 60% gravel 40% sand, fine to coarse gravel, poorly sorted,
sand is about 85% medium grain subangular, dense, saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GP-SP);  dark brown  (7.5YR 4/2),
70% gravel, 30% sand, moderately sorted gravel, fine to medium size-
generally rounded - gravel, sand is poorly graded fine to very coarse
and rounded to subangular, dense, saturated.

SITE

BIT SIZE(S) (IN)

5/22/2006

NORTH COORD. (FT)

to

2185984.89

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

34.9

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to34.9
15.0

35.34
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WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0771
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DATE DEVELOPED
REMARKS

to

0.020
9.68

5/22/2006

3969.04MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.20

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0771

15.0

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.34

SAMPLING METHOD

WELL INSTALLATION Campbell, R

10.0 to

to

35.34
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.85
SURFACE CASING:

6663098.30
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  SANDY SILT (ML-SP);  dark brown (7.5YR 4/4), 70% silt,
30% sand, soft, well sorted sand, nonplastic, damp.

3969.21

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/4),
60% silt, 10% clay, 30% very fine grained sand, well sorted, no
plasticity, soft, moist.

10.0-15.0 ft.  SILTY CLAYEY SAND (SC);  dark brown (7.5YR 4/4),
75% sand, 25% clayey silt, fine to medium grain sand, some coarse
grain, moderately sorted, subrounded, loose, nonplastic but clumps
into clay balls, moist to saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
80% sand, 20% gravel, fine to very coarse grain sand, subrounded
poorly sorted, gravel is fine to medium rounded, dense, saturated.

20.0-25.0 ft.  SANDY GRAVELLY SILT (ML-GP);  dark brown (7.5yr
4/2), 60% clayey silt, 20% sand, 20% gravel, moderately sorted fine
gravel, fine to medium grained sand, subrounded, no plasticity,
saturated.

25.0-30.0 ft.  SANDY SILTY GRAVEL (GM);  dark brown (7.5YR 4/2),
75% gravel, 15% sand, 10% silt, moderately sorted, fine to medium
gravel, medium to very coarse sand, subangular gravel to rounded,
dense, saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GW-SW);  dark brown (7.5YR 4/0),
60% gravel, 40% sand, poorly sorted gravel, fine to very coarse
rounded to subrounded sand, dense, saturated.

SITE

BIT SIZE(S) (IN)

5/21/2006

NORTH COORD. (FT)

to

2185987.71

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.05

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.05
15.15

35.49
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WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0772
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DATE DEVELOPED
REMARKS

to

0.020
9.87

5/21/2006

3969.21MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.60

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0772

15.15

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.49

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

35.49
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.6
SURFACE CASING:

6663121.53
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/2), 60%
silt, 30% very fine grained sand, 10% clay, soft, nonplastic, damp.

3969.15

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/2),
50% silt, 30% clay, 20% sand, soft, no plasticity, moist, fine grained
sand.

10.0-15.0 ft.  SILTY CLAYEY SAND (SM);  dark brown (7.5YR 4/4),
70% sand, 30% silt and clay, fine to coarse grained, subrounded
subangular, loose, saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
85% sand, 15% gravel, well sorted sand.  About 80% medium grained
subrounded sand with some fine and coarse grains.  Gravel is coarse
(up to 2.0" in diameter), rounded, saturated, dense.

20.0-25.0 ft.  GRAVELLY SILT/CLAY SAND (SM);  dark yellowish
brown (7.5YR 3/4), 80% sand, 7% gravel, 13% silt/clay, poorly sorted,
fine to very coarse grained subrounded sand, medium dense,
saturated.

25.0-30.0 ft.  SANDY CLAYEY SILT(ML);  trace gravel dark brown
(7.5YR 3/2), 60% silt, 25% clay, 15% fine sand, trace gravel, no
plasticity, compact, saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY SILTY GRAVEL (GM);  dark brown, (7.5YR 3/2),
85% gravel, 7% sand, 7% silt.  Poorly sorted fine to coarse gravel,
rounded, sand is medium-coarse grain subrounded dense to very
dense, saturated.

SITE

BIT SIZE(S) (IN)

5/21/2006

NORTH COORD. (FT)

to

2185991.15

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.05

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.05
15.15

35.49
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GRAND JUNCTION, COLORADO
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WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0773

E
X

TE
N

T

DATE DEVELOPED
REMARKS

to

0.020
9.69

5/20/2006

3969.15MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3965.52

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0773

15.15

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.49

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

35.49
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-3.63
SURFACE CASING:

6663146.36
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  SANDY SILT (ML);  dark brown (7.5YR 4/3), 60% silt, 35%
very fine grained sand, soft, nonplastic, damp.

3968.77

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-11.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/3),
50% silt, 20% clay, 30% sand, soft, no plasticity, moist, very fine
grained sand, well sorted.

11.0-17.0 ft.  SILTY CLAYEY SAND (SM);  dark brown (7.5YR 4/4),
75% sand, 25% silt and clay, well sorted, fine to medium grained,
subrounded sand, loose, saturated.

17.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
85% sand, 15% gravel, well sorted sand.  fine to coarse sand, medium
grain subrounded, coarse rounded/flattened gravel (up to 2.0" in
diameter), dense, saturated.
20.0-27.0 ft.  GRAVELLY SAND (GW-SW);  dark brown (7.5YR 4/4),
with some clay, poorly sorted fine to coarse sand, subangular, to
subrounded, medium gravel, dense, saturated.

27.0-30.0 ft. SANDY GRAVEL (GW);  dark brown (7.5YR 4/2), 60%
gravel, 40% sand, fine to medium size rounded to subrounded gravel,
fine to coarse subrounded sand, dense, saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.   SANDY GRAVEL WITH COBBLES (GW);  dark brown,
(7.5YR 4/2), 70% gravel, 30% sand.   Fine to coarse gravel with some
cobbles, rounded, fine to very coarse subrounded/rounded sand,
poorly sorted, dense, saturated.

SITE

BIT SIZE(S) (IN)

5/20/2006

NORTH COORD. (FT)

to

2185994.50

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.4

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.4
15.5

35.84
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO
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WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0774

E
X

TE
N

T

DATE DEVELOPED
REMARKS

to

0.020
9.83

5/20/2006

3968.77MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.54

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0774

15.5

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.84

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

35.84
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.24
SURFACE CASING:

6663171.21
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  SANDY SILT (ML-SP);  dark brown (7.5YR 4/3), 60% silt,
40% very fine grained sand, well sorted, soft, nonplastic, damp.

3969.18

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/3),
60% silt, 30% very fine and fine grained sand, 10% clay.

10.0-15.0 ft.  SAND (SW);  dark brown (7.5YR 4/4), trace silt, poorly
sorted, very fine grained to medium coarse grained, subrounded, loose
saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
80% sand, 20% gravel, fine to coarse grained subrounded sand poorly
graded with medium rounded gravel, becoming dense, with depth,
saturated.

20.0-24.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
sand and gravel as above.

24.0-30.0 ft.  SANDY GRAVEL (GW-SW);  dark brown (7.5YR 4/2),
65% gravel 35% sand, trace of silt/clay, poorly sorted fine to coarse
rounded gravel and fine to coarse grained subrounded sand, dense,
saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GW-SW);  dark brown  (7.5YR 4/2),
sandy gravel as above, some cobbles freshly broken (up to 2.5 " in
diameter).

SITE

BIT SIZE(S) (IN)

5/20/2006

NORTH COORD. (FT)

to

2185997.91

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.0

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.0
15.1

35.44
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PAGE  1  OF  1 2/15/2007

WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0775

E
X

TE
N

T

DATE DEVELOPED
REMARKS

to

0.020
9.86

5/20/2006

3969.18MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.19

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0775

15.1

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.44

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

35.44
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.99
SURFACE CASING:

6663195.63
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft. CLAYEY SILT (ML);  dark brown (7.5YR 4/3), 70% silt, 30%
clay, trace very fine sand, soft, no plasticity, moist.

3968.97

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  brown, (7.5YR 4/2), 70% silt,
20% clay, 10% very fine to fine grain sand, soft, no plasticity, moist.

10.0-15.0 ft.  SILTY CLAYEY SAND (SM);  dark brown (7.5YR 4/4),
80% sand, 20% silt/clay, well sorted fine-medium grain sand,
subrounded/subangular, some rounded, loose, saturated.

15.0-20.0 ft.  GRAVELLY SAND (SP-GP);  dark brown (7.5YR 4/4),
80% sand, 20% gravel, well sorted, medium grain with some fine and
coarse grain, subrounded, loose, saturated.

20.0-27.0 ft.  GRAVELLY SAND (SP-GP);  dark brown (7.5YR 4/4),
80% sand, 20% gravel, well sorted, medium to coarse grained sand,
subangular, dense with depth.

27.0-30.0 ft.  SANDY GRAVEL (GP-SP);  very dark gray (7.5YR 3/1),
60% gravel, 40% sand trace silt/clay, well sorted gravel coarse with
some medium, fine grain subangular sand, dense.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GP-SP);  very dark gray (7.5YR 3/3),
70% gravel, 30% sand, well sorted fine-medium size gravel with fine
and medium grain subangular sand, dense, saturated.

SITE

BIT SIZE(S) (IN)

5/20/2006

NORTH COORD. (FT)

to

2186001.55

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.05

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.05
15.15

35.49
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PAGE  1  OF  1 2/15/2007

WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0776

E
X

TE
N

T

DATE DEVELOPED
REMARKS

to

0.020
9.68

5/19/2006

3968.97MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.30

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0776

15.15

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.49

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

35.49
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.67
SURFACE CASING:

6663220.33
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 3/3), 70%
silt, 15% clay, 15% very fine grain sand, well sorted sand, no plasticity,
moist.

3968.76

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 3/3),
60% silt, 30% clay, 10% very fine grain sand, well sorted, no plasticity,
moist.

10.0-15.0 ft.  SAND (SP);  dark brown (7.5YR 3/3), 90% sand, 10% silt
moderate sorting mostly medium grain sand with some fine and coarse
subangular, loose, saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
85% sand, 15% gravel (starting at ~18.0 ft.) poorly sorted sand, fine to
coarse grained, subangular, gravel medium, round, loose to dense
@18.0 ft., saturated.

20.0-27.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
65% sand, 35% gravel, as above, dense, saturated.

27.0-30.0 ft.  SANDY GRAVEL (GW-SW);  very dark gray (7.5YR
3/1),70% gravel, 30% sand, with trace silt, medium to coarse gravel,
rounded, moderately sorted, sand is fine to coarse grain, rounded to
subangular, formation is dense and saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GW-SW); very dark gray  (7.5YR 3/1),
70% gravel, 30% sand, moderately sorted gravel, fine to medium size-
generally rounded - gravel, sand is poorly graded fine to very coarse
and rounded to subangular, dense, saturated.

SITE

BIT SIZE(S) (IN)

5/19/2006

NORTH COORD. (FT)

to

2186004.63

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.2

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.2
15.3

35.64
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PAGE  1  OF  1 2/15/2007

WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0777

E
X

TE
N

T

DATE DEVELOPED
REMARKS

to

0.020
9.7

5/19/2006

3968.76MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.30

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0777

15.3

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.64

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

35.64
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.46
SURFACE CASING:

6663244.68
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/4), 70%
silt, 30%, very fine grain sand, well sorted sand, no plasticity, soft,
moist.

3968.93

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/4),
50% silt, 20% clay, 30% very fine grain sand, subangular sand, loose,
well sorted, no plasticity, moist.

10.0-15.0 ft.  SAND (SP);  dark brown (7.5YR 4/4), 90% sand, 10%
silt/clay, well sorted medium grain sand with some fine and coarse
subangular, loose, saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
80% sand, 20% gravel,  poorly sorted sand, medium to coarse
grained, subangular to rounded with fine to coarse gravel (up to 2.0" in
diameter) more dense at depth, saturated.

20.0-25.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
85% sand, 15% gravel, poorly sorted medium to very coarse sand
(60-70% medium), trace clay in lenses or thin layer.  Gravel is medium
size and sand is subrounded, dense , saturated.

25.0-30.0 ft.  SANDY GRAVEL (GW-SW);  dark brown (7.5YR 3/4),
55% gravel, 45% sand, poorly sorted, subrounded medium to coarse
sand, rounded medium to coarse gravel, dense, saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GW-SW); dark gray  (7.5YR 3/2), 70%
gravel, 30% sand, poorly sorted, subrounded medium to coarse sand,
rounded medium gravel, dense, saturated.

SITE

BIT SIZE(S) (IN)

5/19/2006

NORTH COORD. (FT)

to

2186008.48

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.0

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.0
15.1

35.44
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PAGE  1  OF  1 2/15/2007

WELL DIAGRAM

5.0

LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0778

E
X

TE
N

T

DATE DEVELOPED
REMARKS

to

0.020
9.66

5/19/2006

3968.93MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.13

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0778

15.1

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

35.44

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

35.44
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-2.81
SURFACE CASING:

6663272.16
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

37.00
Interim Action Well Field

0-5.0 ft.  SANDY SILT (ML);  dark brown (7.5YR 4/4), 90% silt, 10%
very fine grain sand, well sorted sand, no plasticity, soft, moist.

3968.43

3965

3960

3955

3950

3945

3940

3935

3930

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

Grout

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/3),
70% silt, 20% clay, 10% very fine grain sand, well sorted, no plasticity,
moist.

10.0-15.0 ft.  SILTY SAND (SM);  dark brown (7.5YR 4/4), 65-70%
sand, 30-35% silt/clay, very fine to medium grained sand,
subangular/subrounded, moderately sorted, loose, moist to saturated.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
80% sand, 20% gravel,  poorly sorted sand, medium to coarse gravel
(up to 2.0" in diameter) and rounded.  Sand is subangular to rounded,
dense, saturated

20.0-25.0 ft.  GRAVELLY SAND (SW-GW);  strong brown (7.5YR 4/6),
50% sand and 50% gravel as described above.  Increasing density
and gravel with depth.

25.0-30.0 ft.  SANDY GRAVEL (GW-SW);  dark brown (7.5YR 3/2),
70% gravel, 30-40% sand, trace silt and clay, coarse subangular gravel
with large angular fragments, medium to coarse sand, subangular
dense, saturated.

PVC Sch
40

Total Depth 37.0 ft.

30.0-37.0 ft.  SANDY GRAVEL (GW-SW); dark gray  (7.5YR 3/2), 70%
gravel, 30% sand, poorly sorted, subrounded medium to coarse sand,
rounded medium gravel, dense, saturated.

SITE

BIT SIZE(S) (IN)

5/18/2006

NORTH COORD. (FT)

to

2186012.12

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

10.0
GROUT:

LOWER PACK: 10-20 Silica Sand 13.0 to

35.56

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to35.56
15.66

36.0

5

10

15

20

25

30

35

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PAGE  1  OF  1 2/15/2007

WELL DIAGRAM
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LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0779

E
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T

DATE DEVELOPED
REMARKS

to

0.020
9.8

5/18/2006

3968.43MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.44

6 in. PVC Sch 40SUMP/END CAP:

13.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0779

15.66

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

36.00

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

10.0 to

to

36.0
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-1.99
SURFACE CASING:

6663296.63
TOP OF CASING (FT)

Speedstar 40K

5.0
SEAL:

Uncontrolled copy



6 in. PVC Vee Wire

DRILLING METHOD

3965

3960

3955

3950

3945

3940

3935

3930

6 in. PVC Sch 40

0-5.0 ft.  SANDY SILT (ML);  dark yellowish brown (10YR 4/4), 60%
silt, 40% sand, well sorted sand, loose, dry to damp.

SITE 3968.45
NORTH COORD. (FT)

Interim Action Well Field

Rupp, R.
CYCLONE- 5.0 ft. intervals

32.00

PVC Sch
40

Native
soil/fill

End Cap
Centralizer

0.020"
Wire Wrap

10-20
Silica
Sand

Centralizer

20-40
Silica
Sand

5.0-10.0 ft.  SANDY SILT (ML);  dark yellowish brown (10YR 4/4),
sandy silt as above with transition @ about 7.0 ft. grading to 90% sand
and 10% silt by 10.0 ft.  Sand is very fine to fine grained sand with
trace of medium grains, subangular, loose, damp.

10.0-15.0 ft.   SAND (SP);  trace silt (<10%), dark yellowish brown,
(10YR 4/4), well sorted, fine grained - trace of medium grained sand,
subangular, loose , moist to saturated @15.0 ft.

15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  strong brown (7.5YR 4/6),
90% sand, 10% gravel,  poorly sorted at depth, subangular, loose to
medium dense, saturated.

20.0-25.0 ft.  GRAVELLY SAND (SW-GW);  strong brown (7.5YR 4/6),
90% sand and 10% gravel (up to 1.5" in diameter), 80% medium
grained sand, 10% fines, 10% coarse , subangular to subrounded,
medium dense, saturated.

25.0-32.0 ft.  GRAVELLY SAND (SW-GW);  trace silt and clay, strong
brown (7.5YR 4/6) to dark brown (7.5YR 3/3).  Sand same as above
grading to Gravels @ ~27.0-28.0 ft.  Very dense @28.0 ft. with 70%
gravel, 30% sand.  Trace silt and clay increasing @30.0 ft.  Gravels
are small to medium in size and subrounded to flattened subrounded.

Bentonite
Chips

Grout

Total Depth 32.0 ft.

-1.91

2185982.23

5/16/2006

BIT SIZE(S) (IN)

30.09

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

15.0

SURFACE ELEV. ( FT NGVD)

WDC

LOWER PACK: 10-20 Silica Sand 18.0 to 30.53

EAST COORD. (FT)

SLOT SIZE (IN)

to30.09
20.32 to
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WELL DIAGRAM

MONITORING WELL COMPLETION LOG  MOA01-0780

to
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5/22/2006

PROJECT

WATER LEVEL DATE

MOA01-0780

GROUT:

HOLE DEPTH (FT)

REMARKS

0.020
10.1

5/16/2006
Moab, UT

MEAS. PT. ELEV. (FT)

WATER LEVEL (FT BGS)RIG TYPE

3966.54

6 in. PVC Sch 40SUMP/END CAP:

20.32

ARCH

DATE DEVELOPED
SAMPLING METHOD

30.53

DATE DRILLED
LOCATION

WELL NUMBER

3968.45

to 18.0
10.0

to
Bentonite Pellets

0.0Cement Grout

20-40 Silica Sand

INTERVAL (FT)WELL INSTALLATION

UPPER PACK:

SURFACE CASING:

WELL SCREEN:
to

15.0

Rainbolt, CDRILLER

MOAB

SEAL:
10.0

Speedstar 40K

TOP OF CASING (FT)
6663195.38

10.63 /

30.53
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0-5.0 ft.  SANDY SILT (ML);  dark yellowish brown (10YR 4/4), 60%
silt, 40% very fine grain sand, well sorted sand, loose, dry to damp.

DRILLING METHOD

3960

3950

3940

3930

3920

3910

Rupp, R.

Bentonite
Chips

Grout

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand
0.020"
Wire Wrap

Centralizer
End Cap

PVC Sch
40

40.0-50.0 ft.  GRAVEL (GW);  trace silt and very fine sand, dark brown
(10YR 3/3), 80% gravel, 20% sand, moderately sorted, medium to
coarse gravel (up to 2.0" in diameter), rounded to subangular, sand is
mostly fine and medium grains, subrounded, dense to very dense,
possible scattered cobbles probably less than 2%.

5.0-7.0 ft.  SANDY SILT (ML);  dark yellowish brown (10YR 4/4), 60%
silt, 40% sand, trace clay, damp.
7.0-10.0 ft.  SILTY SAND (SM);  dark yellowish brown (10YR 4/4) sand
90% very fine to fine sand, well sorted, subangular to subrounded,
loose, damp, 10% silt.
10.0-15.0 ft.  SAND (SP);  dark yellowish brown (10YR 4/4),  90% very
fine grain sand, trace silt/clay, subangular, loose, moist to saturated @
about 15.0 ft.
15.0-20.0 ft.  GRAVELLY SAND (SW-GW);  strong brown (7.5YR 4/6),
90% sand, 10% gravel - gravel increases with depth, moderately
sorted to poorly sorted, subangular, loose to medium dense, saturated.
20.0-25.0 ft.  GRAVELLY SAND (SW-GW);  strong brown (7.5YR 4/6),
85-90% sand, 10-15% gravel (up to 2.0" in diameter), poorly sorted -
fine to coarse grained sand,  subangular to subrounded, medium
dense, saturated.
25.0-30.0 ft.  GRAVELLY SAND  (SW-GW);  with trace silt/clay strong
brown (7.5YR 4/6), to dark brown (7.5YR 3/3),  gravels are small to
medium, subrounded, some flattened, dense, 70% gravel and 30%
sand.

35.0-40.0 ft.  GRAVEL (GW);  less than 10% silt/clay, dark brown
(10YR 3/3), 75% gravel, 25% sand, poorly sorted sand, moderately
sorted gravel, subangular, dense to very dense.

50.0-57.0 ft.  SANDY GRAVEL (GW-SW); increase sand to 30-40%.

Total Depth 57.0 ft.

30.0-35.0 ft.  CLAYEY  GRAVEL (GC); 75% gravel, 25% silt/clay and
fine to very fine grain sand, very dark grayish brown (10YR 3/2) to dark
brown (10YR 3/3), subrounded to subangular sand and gravel, dense
to very dense saturated..

Native
soil/fill

CYCLONE- 5.0 ft. intervals
54.52
44.75 to 54.52

BLANK CASING:

SURFACE ELEV. ( FT NGVD)

BIT SIZE(S) (IN)

2185971.25

LOGGED BY

20-40 Silica Sand

5/17/2006

LOWER PACK:

57.00

0.0
Bentonite Pellets

to
35.0

43.0
to

to
GROUT:

SLOT SIZE (IN)

10-20 Silica Sand 43.0 to 55.0

EAST COORD. (FT)

DRILL COMPANY

40.0
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INTERVAL (FT)

G
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H
IC

LO
G

ARCH

WATER LEVEL (FT BGS)

WELL NUMBER
LOCATION

DATE DRILLED

54.96
HOLE DEPTH (FT)

DATE DEVELOPED
Cement Grout

44.75

6 in. PVC Sch 40

3966.62

RIG TYPE

SAMPLING METHOD
6 in. PVC Sch 40

Interim Action Well Field
NORTH COORD. (FT)

3968.56

PROJECT

WDC

SUMP/END CAP:

-1.93
6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0781

SITE

WELL SCREEN:

MOAB

SEAL:
35.0

Speedstar 40K

Rainbolt, C

TOP OF CASING (FT)

40.0 to

5/22/2006

to

DRILLERWELL INSTALLATION

MEAS. PT. ELEV. (FT) 3968.56

5/16/2006

10.9
0.020

54.96

UPPER PACK:

SURFACE CASING:

6663190.93

REMARKS

Uncontrolled copy



WDC
DRILLING METHOD

CYCLONE- 5.0 ft. intervals
Rupp, R.

0-7.0 ft.  SANDY SILT (SM);  dark yellowish brown (10YR 4/4), 60%
silt, 40% very fine sand, well sorted, damp, no plasticity.

NORTH COORD. (FT)

3960

3950

3940

3930

3920

SITE
42.00

Centralizer

Grout

Bentonite
Chips

20-40
Silica
Sand

Centralizer

0.020"
Wire Wrap

End Cap
Native
soil/fill

10-20
Silica
Sand

Total Depth 42.0 ft.

5.0-7.0 ft.  trace clay, 50% silt and 40% very fine grained sand.

7.0-9.0 ft.  CLAYEY SILTY SAND (SC);  dark dark yellowish brown
(10YR 4/4), 70% sand, 20% clay, 10% silt.  Moderately sorted very fine
to fine grained sand, 60% fine grain, subrounded, no plasticity, loose,
damp.
9.0-15.0 ft.  SAND (SP);  trace clay (<5%), pale brown to brown (10YR
6/3-5/3), moderately sorted, fine to medium grain, subrounded to
subangular quartz, moist.
15.0-20.0 ft.  SAND (SP);  yellowish brown to dark brown (10YR
5/4-4/4), well sorted, medium grain, subrounded, saturated.  Water
Level 15.0 ft.

20.0-25.0 ft.  SAND (SP);  poorly graded, coarse to very coarse,
subrounded, loose, saturated, trace gravel.

PVC Sch
40

38.0-42.0 ft.  GRAVEL (GW);  poorly sorted, fines <10%, dark brown
(10YR 3/3), 75% gravel, 25% sand, subangular, hard.

25.0-38.0 ft.  CLAYEY GRAVEL (GC);  60-70% gravel with 30-40%
silty clay and fine to very fine sand, some cobbles, very dark grayish
brown (10YR 3/2) to dark brown (10YR 3/3), subangular sand, no
plasticity.

3968.46

BIT SIZE(S) (IN)

5/22/2006
40.78to

2185980.42

LOGGED BYBLANK CASING:

DRILL COMPANY

28.0

Interim Action Well Field

25.0
GROUT:

LOWER PACK: 10-20 Silica Sand 28.0 41.22

EAST COORD. (FT)
SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to40.78
31.01

to

WELL DEPTH (FT)
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WELL DIAGRAM LITHOLOGIC DESCRIPTION
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20.0

MONITORING WELL COMPLETION LOG  MOA01-0782

E
X
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N

T

RIG TYPE

REMARKS

6 in. PVC Sch 40
6 in. PVC Vee Wire

to

10.1
WATER LEVEL DATE

5/15/2006

10.63 /

3968.46

Moab, UT

MEAS. PT. ELEV. (FT)

MOA01-0782

WATER LEVEL (FT BGS)

3966.57

6 in. PVC Sch 40SUMP/END CAP:

31.01

ARCH

DATE DEVELOPED
SAMPLING METHOD

41.22

DATE DRILLED
LOCATION

WELL NUMBERPROJECT

HOLE DEPTH (FT)

5/22/2006

to
Bentonite Pellets

0.0Cement Grout

20-40 Silica Sand

INTERVAL (FT)WELL INSTALLATION

UPPER PACK:

SURFACE CASING:

WELL SCREEN:
41.22

to

to

-1.89

TOP OF CASING (FT)

0.020

25.0

6663183.70

Rainbolt, C

Speedstar 40K

20.0
SEAL:

MOAB

DRILLER

Uncontrolled copy



3965

3960

3955

3950

3945

Hopping, B.
DIRECT PUSH

DRILLING METHOD 19.50

2.5 /   2.5

8.6

0-5.0 ft. SANDY SILT (ML);  dark brown (7.5YR 4/3), 65% silt 35%
very fine to fine grained sand, well sorted sand, soft, damp.

DATE DEVELOPED
SAMPLING METHOD

19.10

DATE DRILLED
LOCATION

WELL NUMBERPROJECT

HOLE DEPTH (FT)

Moab, UT

WATER LEVEL DATE

-2.09

2 in. PVC Sch 40
-2.062 in. PVC Sch 40

S.M. Stoller

SITE 3968.82
NORTH COORD. (FT)

Interim Action Well Field

MOA01-0783

10-20
Silica
Sand

Sump/End
Cap

Slough

PVC Sch
40

Bentonite
Chips

Total Depth 19.5 ft.

15.0-19.5 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
85% sand 15% gravel, poorly sorted, fine to very coarse sand,
subangular to rounded, gravel is fine to medium, rounded, dense,
saturated.

10.0-15.0 ft.  SAND (SW);  dark brown (7.5YR 4/4),  100% sand .
poorly sorted, very fine to coarse grained, subangular to rounded,
loose saturated.

5.0-10.0 ft.  SAND (SP);  brown, (7.5YR 5/4), 95-100% sand <5% silt,
well sorted, fine to medium subangular sand, loose moist.

0.010
Slotted
PVC

SUMP/END CAP:

S
A

M
P

LE
IN

TE
R

V
A

L
(F

T) LITHOLOGIC DESCRIPTION

WELL DEPTH (FT)DRILL COMPANY

BLANK CASING: LOGGED BY

2185954.80

SLOT SIZE (IN)

Lithology description from well location
# MOA01-0771.

B
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O
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N
TS

9/26/2006
18.6to8.6

18.6

GEOPROBE

BIT SIZE(S) (IN)
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SURFACE ELEV. ( FT NGVD)

Trevino, JoeDRILLER

MOAB

SEAL:

GEOPROBE

TOP OF CASING (FT)
6663112.78

to

to

REMARKS

0.010
16.51

9/20/2006

3968.82MEAS. PT. ELEV. (FT)

9/26/2006
WATER LEVEL (FT BTOC)RIG TYPE

3966.76

PVC Sch 40

12.0

EAST COORD. (FT)

19.5to12.0SloughLOWER PACK:

GROUT:

5.0
to
to

WELL INSTALLATION
6 in. PVC Sch 80

19.1
WELL SCREEN:

SURFACE CASING:

5.0
UPPER PACK:

0.0

INTERVAL (FT)

10-20 Silica Sand

to .25

Bentonite Chips

Uncontrolled copy



Hopping, B.
DIRECT PUSH

DRILLING METHOD 20.10

3965

3960

3955

3950

3945

NORTH COORD. (FT)
MOA01-0784

6 in. PVC Sch 80

0-5.0 ft. SANDY SILT (ML);  dark brown (7.5YR 4/3), 65% silt 35%
very fine to fine grained sand, well sorted sand, soft, damp.

9.38

GEOPROBE

DATE DEVELOPED
SAMPLING METHOD

19.88

DATE DRILLED
LOCATION

WELL NUMBERPROJECT

Interim Action Well Field
Moab, UT

2.5 /   2.5
WATER LEVEL DATE

-2.09

2 in. PVC Sch 40
-2.112 in. PVC Sch 40

S.M. Stoller

SITE 3968.73
HOLE DEPTH (FT)

0.010
Slotted
PVC

Slough

PVC Sch
40

Bentonite
Chips

Total Depth 20.1 ft.

15.0-20.1 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
85% sand 15% gravel, poorly sorted, fine to very coarse sand,
subangular to rounded, gravel is fine to medium, rounded, dense,
saturated.

10.0-15.0 ft.  SAND (SW);  dark brown (7.5YR 4/4),  100% sand .
poorly sorted, very fine to coarse grained, subangular to rounded,
loose saturated.

5.0-10.0 ft.  SAND (SP);  brown, (7.5YR 5/4), 95-100% sand <5% silt,
well sorted, fine to medium subangular sand, loose moist.

Sump/End
Cap

PVC Sch 40
Lithology description from well location

# MOA01-0770.

to

S
A

M
P

LE
IN
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L
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T) LITHOLOGIC DESCRIPTION

WELL DEPTH (FT)DRILL COMPANY

BLANK CASING: LOGGED BY
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5/25/2006
19.38to9.38

SUMP/END CAP:

2186009.11
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4.0

Trevino, JoeDRILLER

MOAB

SEAL:

GEOPROBE

TOP OF CASING (FT)
6663083.27

to

19.88
REMARKS

0.010
10.41

5/15/2006

3968.73MEAS. PT. ELEV. (FT)

5/25/2006
WATER LEVEL (FT BTOC)RIG TYPE

4.0

SURFACE ELEV. ( FT NGVD)
EAST COORD. (FT)

20.1to8.0Slough
to

GROUT:

3966.62

to

WELL INSTALLATION

WELL SCREEN:

SURFACE CASING:

LOWER PACK:
UPPER PACK: 8.0

INTERVAL (FT)

10-20 Silica Sand

to .25

Bentonite Chips 0.0

Uncontrolled copy



3965

3960

3955

3950

3945

Hopping, B.
DIRECT PUSH

DRILLING METHOD 20.50

2.5 /   2.5

9.6

0-5.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/4), 70%
silt, 30%, very fine grain sand, well sorted sand, no plasticity, soft,
moist.

DATE DEVELOPED
SAMPLING METHOD

20.10

DATE DRILLED
LOCATION

WELL NUMBERPROJECT

HOLE DEPTH (FT)

Moab, UT

WATER LEVEL DATE

-2.09

2 in. PVC Sch 40
-2.392 in. PVC Sch 40

S.M. Stoller

SITE 3969.24
NORTH COORD. (FT)

Interim Action Well Field

MOA01-0785

10-20
Silica
Sand

Sump/End
Cap

Slough

PVC Sch
40

Bentonite
Chips

Total Depth 20.5 ft.

15.0-20.5 ft.  GRAVELLY SAND (SW-GW);  dark brown (7.5YR 4/4),
80% sand, 20% gravel,  poorly sorted sand, medium to coarse
grained, subangular to rounded with fine to coarse gravel (up to 2.0" in
diameter) more dense at depth, saturated.

10.0-15.0 ft.  SAND (SP);  dark brown (7.5YR 4/4), 90% sand, 10%
silt/clay, well sorted medium grain sand with some fine and coarse
subangular, loose, saturated.

5.0-10.0 ft.  CLAYEY SANDY SILT (ML);  dark brown (7.5YR 4/4),
50% silt, 20% clay, 30% very fine grain sand, subangular sand, loose,
well sorted, no plasticity, moist.

0.010
Slotted
PVC

SUMP/END CAP:

S
A

M
P

LE
IN

TE
R

V
A

L
(F

T) LITHOLOGIC DESCRIPTION

WELL DEPTH (FT)DRILL COMPANY

BLANK CASING: LOGGED BY

2186032.43

SLOT SIZE (IN)

Lithology description from well location
# MOA01-0778.

B
LO

W
C

O
U

N
TS

5/24/2006
19.6to9.6

19.6

GEOPROBE

BIT SIZE(S) (IN)
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MONITORING WELL COMPLETION LOG  MOA01-0785

WELL DIAGRAM
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.
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E
X

TE
N

T

SURFACE ELEV. ( FT NGVD)

Trevino, JoeDRILLER

MOAB

SEAL:

GEOPROBE

TOP OF CASING (FT)
6663255.99

to

to

REMARKS

0.010
10.56

5/10/2006

3969.24MEAS. PT. ELEV. (FT)

5/24/2006
WATER LEVEL (FT BTOC)RIG TYPE

3966.85

PVC Sch 40

11.0

EAST COORD. (FT)

20.5to11.0SloughLOWER PACK:

GROUT:

5.0
to
to

WELL INSTALLATION
6 in. PVC Sch 80

20.1
WELL SCREEN:

SURFACE CASING:

5.0
UPPER PACK:

0.0

INTERVAL (FT)

10-20 Silica Sand

to .25

Bentonite Chips

Uncontrolled copy



PROJECT

3965

3960

3955

3950

3945

3940

3935

0-5.0 ft.  SANDY SILT (ML);  trace clay, dark brown (7.5YR 4/3), 60%
silt, 40% very fine grain sand, well sorted sand, no plasticity, damp.

Moab, UT

10.63 /
WATER LEVEL DATE

6 in. PVC Vee Wire
-1.946 in. PVC Sch 40

WDC

SITE 3968.14Interim Action Well Field

Rupp, R.
CYCLONE- 5.0 ft. intervals

DRILLING METHOD 32.00

NORTH COORD. (FT)

Native
soil/fill

End Cap

0.020"
Wire Wrap

10-20
Silica
Sand

20-40
Silica
Sand

Bentonite
Chips

PVC Sch
40

Total Depth 32.0 ft.

25.0-32.0 ft.  SANDY GRAVEL (GW-SW);  strong brown (7.5YR 4/6),
60% gravel, 40% sand, increasing density and some fine sand.

20.0-25.0 ft.  GRAVELLY SAND (SP-GP);  strong brown (7.5YR 4/6),
70% sand, 30% gravel, well sorted, subrounded, medium to coarse
grain sand.  Poorly sorted, fine to coarse gravel (up 2.5" in diameter),
rounded - some flattened, dense, saturated.

15.0-20.0 ft.  GRAVELLY SAND (SP); dark brown (7.5YR 4/4), 95%
sand, 5% gravel, well sorted medium to coarse sand and fine to
medium gravel, subrounded sand and gravel, medium dense to loose,
saturated, gravel increases with depth.

10.0-15.0 ft.  SAND (SP);  trace silt, dark brown (7.5YR 4/4), 90%
sand, 10% silt clay, well sorted, medium to coarse, sand,
subangular/subrounded, loose, moist to saturated.

5.0-10.0 ft.  SANDY CLAYEY SILT (ML);  dark brown (7.5YR 4/3),
60% silt, 20% silt/clay, 20% sand, very fine grain sand, well sorted, no
plasticity, damp.

Grout

HOLE DEPTH (FT)

5/18/2006

MOA01-0786

WELL DEPTH (FT)DRILL COMPANY

BLANK CASING: LOGGED BY

2186019.25

BIT SIZE(S) (IN)

LITHOLOGIC DESCRIPTION

30.26

to 31.0

EAST COORD. (FT)
SURFACE ELEV. ( FT NGVD)

to
20.49 to 30.26

S
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LE
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L
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T)

SLOT SIZE (IN)
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MONITORING WELL COMPLETION LOG  MOA01-0786

LOWER PACK:

WELL DIAGRAM

MEAS. PT. ELEV. (FT)

Speedstar 40K

TOP OF CASING (FT)
6663191.19

REMARKS

0.020
9.35

18.0

SUMP/END CAP:

LOCATION
DATE DRILLED

30.70

SAMPLING METHOD
DATE DEVELOPED

5/18/2006

20.49

3968.14

6 in. PVC Sch 40

3966.20

RIG TYPE WATER LEVEL (FT BGS)
5/22/2006

MOAB

ARCH

to 10.0

WELL INSTALLATION INTERVAL (FT)

20-40 Silica Sand

Cement Grout

SURFACE CASING:

Bentonite Pellets

WELL SCREEN:

10.0
18.0

to 15.0
GROUT:

WELL NUMBER

0.0

15.0
10-20 Silica Sand

DRILLER

UPPER PACK:

Rainbolt, C

SEAL:
to

to

30.7

Uncontrolled copy



6 in. PVC Sch 40
CYCLONE- 5.0 ft. intervals

Rupp, R.

47.00
Interim Action Well Field

0-5.0 ft.  SANDY SILT (ML);  dark brown (7.5YR 4/4);  70% silt, 30%
very fine sand, trace clay.  Well sorted no plasticity, loose.

3968.43

3960

3950

3940

3930

3920

WDC
DRILLING METHOD

End Cap

Bentonite
Chips

20-40
Silica
Sand

Centralizer

10-20
Silica
Sand

PVC Sch
40

Centralizer

Native
soil/fill

0.020"
Wire Wrap

5.0-10.0 ft.  SANDY CLAYEY SILT (ML);  dark brown (7.5YR 3/3),
60% silt, 15% very fine to fine grained sand, 25% clay, no plasticity,
loose, damp.

10.0-15.0 ft.  SILTY CLAYEY SAND (SM);  dark brown (7.5YR 3/3),
80% sand, 20% silt/clay, well sorted medium to coarse grain sand,
subrounded, loose, moist to saturated.

15.0-20.0 ft.  SAND (SP);  strong brown, (7.5YR 4/6); 90% sand, 5%
gravel 5% silt/clay, well sorted, medium to coarse grain, subrounded,
loose saturated.  Gravel small sized flattened rounded to coarse gravel
(up to 2.0" in diameter).

20.0-25.0 ft.  SAND (SP);  as above, strong brown (7.5YR 4/6),
increased gravel.

25.0-40.0 ft.  SILTY SANDY CLAYEY GRAVEL (GM);  dark brown
(7.5YR 3/3), 50/50% fine to coarse gravel mix with silty clayey sand,
medium grain, subrounded, sand with some coarse grain and fine
grain sand.  60-70% sand, 30-40% silt/clay, dense, no plasticity,
saturated, poorly sorted.

Grout

Total Depth 47.0 ft.

40.0-47.0 ft.  SANDY GRAVEL (GW-SW);  dark brown (7.5YR 3/2),
60-70% gravel, 30-40% sand, poorly sorted gravel, fine to coarse,
subangular to rounded, well sorted sand - fine to very fine grain sand,
rounded, dense to very dense, saturated.

SITE

BIT SIZE(S) (IN)

5/18/2006

NORTH COORD. (FT)

to

2186018.12

LOGGED BYBLANK CASING:

DRILL COMPANY WELL DEPTH (FT)

EAST COORD. (FT)

30.0
GROUT:

LOWER PACK: 10-20 Silica Sand 33.0 to

45.21

SURFACE ELEV. ( FT NGVD)

SLOT SIZE (IN)

to45.21
35.44

46.0

10

20

30

40

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO
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WELL DIAGRAM
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LITHOLOGIC DESCRIPTION
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MONITORING WELL COMPLETION LOG  MOA01-0787

E
X
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N

T

DATE DEVELOPED
REMARKS

to

0.020
10.05

5/17/2006

3968.43MEAS. PT. ELEV. (FT)

5/22/2006
WATER LEVEL (FT BGS)RIG TYPE

3966.67

6 in. PVC Sch 40SUMP/END CAP:

33.0

PROJECT

6 in. PVC Vee Wire

WATER LEVEL DATE
10.63 /

Moab, UT
MOA01-0787

35.44

HOLE DEPTH (FT)ARCH

WELL NUMBER
LOCATION

DATE DRILLED

45.65

SAMPLING METHOD

WELL INSTALLATION Rainbolt, C

30.0 to

to

45.65
WELL SCREEN:

DRILLER

UPPER PACK:

MOAB

INTERVAL (FT)

20-40 Silica Sand

Cement Grout 0.0
Bentonite Pellets

to

-1.76
SURFACE CASING:

6663179.23
TOP OF CASING (FT)

Speedstar 40K

25.0
SEAL:

Uncontrolled copy



 

 

 

Infiltration Trench 
 

Well Boring and Construction Logs 
 

Uncontrolled copy



DRILLING METHOD
SITE 3967.60

NORTH COORD. (FT)
Interim Action Well Field

9/28/2006

DIRECT PUSH
-1.7

20.50

Hopping, B.

LOCATION

0-20.5 ft.  No lithology taken.

RIG TYPE

3965.90

2 in. PVC Sch 40

6 in. PVC Sch 80

SUMP/END CAP:

9.9

GEOPROBE

DATE DEVELOPED
SAMPLING METHOD

S.M. Stoller

DATE DRILLED

2 in. PVC Sch 40

WELL NUMBERPROJECT

HOLE DEPTH (FT)

MOA01-0730
Moab, UT

2.5 /   2.5
WATER LEVEL DATE

-2.09

2 in. PVC Sch 40

20.41

Sump/End
Cap

0.010
Slotted
PVC

Slough

10-20
Silica
Sand

PVC Sch
40

Bentonite
Chips

Total Depth 20.5 ft.

MEAS. PT. ELEV. (FT)

LOGGED BY
19.91
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T) LITHOLOGIC DESCRIPTION

WELL DEPTH (FT)DRILL COMPANY
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E
LE

V
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D

)
2186275.16

BIT SIZE(S) (IN)

9/28/2006

WATER LEVEL (FT BTOC)

BLANK CASING:
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MONITORING WELL COMPLETION LOG  MOA01-0730

WELL DIAGRAM

to

to5.0

Trevino, JoeDRILLER

MOAB

SEAL:

GEOPROBE

TOP OF CASING (FT)

WELL SCREEN:

SURFACE CASING:

REMARKS

0.010
14.0

9/20/2006

3967.60

6664272.89

5.0

9.91
19.91 to

SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)
EAST COORD. (FT)

20.5to14.0Slough

20.41
GROUT:

3965

3960

3955

3950

3945

to
14.0

0.0Bentonite Chips

.25to

10-20 Silica Sand

INTERVAL (FT)WELL INSTALLATION

UPPER PACK:
LOWER PACK:

Uncontrolled copy



3965

3960

3955

3950

3945

Hopping, B.
DIRECT PUSH

DRILLING METHOD 19.50

2.5 /   2.5

8.95

0-7.0 ft.  SANDY SILT (ML-SP):  dark yellow brown (10YR 4/4), ~70%
silt, 30% very fine grained sand, dry.

DATE DEVELOPED
SAMPLING METHOD

19.45

DATE DRILLED
LOCATION

WELL NUMBERPROJECT

HOLE DEPTH (FT)

Moab, UT

WATER LEVEL DATE

-2.09

2 in. PVC Sch 40
-1.822 in. PVC Sch 40

S.M. Stoller

SITE 3968.77
NORTH COORD. (FT)

Interim Action Well Field

MOA01-0731

10-20
Silica
Sand

Sump/End
Cap

Slough

PVC Sch
40

Bentonite
Chips

Total Depth 19.5 ft.

15.0-19.5 ft.  GRAVELLY SAND (SP-GP);  brown (7.5YR 4/4), pebbles
(up to 1.5" in diameter).

12.0-15.0 ft.  SAND (SP);  fine to medium grained sand, moist, strong
brown (7.5YR 4/6), trace of silt, trace pebbles (up to 1.25" in diameter),
wet.

7.0-12.0 ft.  SILTY SAND (SM);  brown (7YR 5/4), ~40% silt, ~60%
fgine grained sand, dry.

0.010
Slotted
PVC

SUMP/END CAP:

S
A

M
P

LE
IN

TE
R

V
A

L
(F

T) LITHOLOGIC DESCRIPTION

WELL DEPTH (FT)DRILL COMPANY

BLANK CASING: LOGGED BY

2186257.80

SLOT SIZE (IN)

Lithology description from well location
# MOA01-0685.

B
LO

W
C

O
U

N
TS

9/27/2006
18.95to8.95

18.95

GEOPROBE

BIT SIZE(S) (IN)
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MONITORING WELL COMPLETION LOG  MOA01-0731

WELL DIAGRAM

E
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.

(F
T 
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)

E
X

TE
N

T

SURFACE ELEV. ( FT NGVD)

Trevino, JoeDRILLER

MOAB

SEAL:

GEOPROBE

TOP OF CASING (FT)
6664190.84

to

to

REMARKS

0.010
15.66

9/20/2006

3968.77MEAS. PT. ELEV. (FT)

9/27/2006
WATER LEVEL (FT BTOC)RIG TYPE

3966.95

PVC Sch 40

12.0

EAST COORD. (FT)

19.5to12.0SloughLOWER PACK:

GROUT:

5.0
to
to

WELL INSTALLATION
6 in. PVC Sch 80

19.45
WELL SCREEN:

SURFACE CASING:

5.0
UPPER PACK:

0.0

INTERVAL (FT)

10-20 Silica Sand

to .25

Bentonite Chips

Uncontrolled copy



DRILLING METHOD
SITE 3968.99

NORTH COORD. (FT)
Interim Action Well Field

6/12/2006

DIRECT PUSH
-1.97

19.50

Hopping, B.

LOCATION

0-19.5 ft.   Lithology not taken.

RIG TYPE

3967.02

PVC Sch 40

6 in. PVC Sch 80

SUMP/END CAP:

8.93

GEOPROBE

DATE DEVELOPED
SAMPLING METHOD

S.M. Stoller

DATE DRILLED

2 in. PVC Sch 40

WELL NUMBERPROJECT

HOLE DEPTH (FT)

MOA01-0732
Moab, UT

2.5 /   2.5
WATER LEVEL DATE

-2.09

2 in. PVC Sch 40

19.43

Sump/End
Cap

Slough

0.010
Slotted
PVC

Slough

PVC Sch
40

Bentonite
Chips

Total Depth 19.5 ft.

MEAS. PT. ELEV. (FT)

LOGGED BY
18.93
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WELL DEPTH (FT)DRILL COMPANY
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)
2186229.17

BIT SIZE(S) (IN)

6/12/2006

WATER LEVEL (FT BTOC)

BLANK CASING:
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WELL DIAGRAM

to

to5.0

Trevino, JoeDRILLER

MOAB

SEAL:

GEOPROBE

TOP OF CASING (FT)

WELL SCREEN:

SURFACE CASING:

REMARKS

0.010
16.14

6/1/2006

3968.99

6664226.70

5.0

8.93
18.93 to

SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)
EAST COORD. (FT)

19.5to7.0Slough

19.43
GROUT:

3965

3960

3955

3950

3945

to
7.0

0.0Bentonite Chips

.25to

10-20 Silica Sand

INTERVAL (FT)WELL INSTALLATION

UPPER PACK:
LOWER PACK:
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MEAS. PT. ELEV. (FT)

2 in. PVC Sch 40

S.M. Stoller

SITE 3968.50
NORTH COORD. (FT)

Interim Action Well Field

2 in. PVC Sch 40

-2.09 Hopping, B.
DIRECT PUSH

DRILLING METHOD 20.50
20.28

0-20.5 ft.   Lithology not taken.

WATER LEVEL (FT BTOC)RIG TYPE

3966.31

PVC Sch 40

6 in. PVC Sch 80

SUMP/END CAP:

9.73

GEOPROBE

-2.2
SAMPLING METHOD

DATE DRILLED
LOCATION

WELL NUMBERPROJECT

HOLE DEPTH (FT)

MOA01-0733
Moab, UT

2.5 /   2.5
WATER LEVEL DATE

DATE DEVELOPED

Sump/End
Cap

0.010
Slotted
PVC

Slough

PVC Sch
40

Bentonite
Chips

Total Depth 20.5 ft.

3968.50

BLANK CASING:
E

X
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N
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L
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T) LITHOLOGIC DESCRIPTION

DRILL COMPANY

LOGGED BY

2186250.83

BIT SIZE(S) (IN)
6/1/2006

WELL DEPTH (FT)
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MONITORING WELL COMPLETION LOG  MOA01-0733

6/1/2006
WELL SCREEN:

20.28

to

Trevino, JoeDRILLER

MOAB

SEAL:

GEOPROBE

UPPER PACK:

6664288.54

WELL INSTALLATION

REMARKS

0.010
13.79

5/31/2006

TOP OF CASING (FT)

5.0

19.78to9.73
19.78 to

SLOT SIZE (IN)

SURFACE ELEV. ( FT NGVD)
EAST COORD. (FT)

SURFACE CASING:

to

3965

3960

3955

3950

3945

SloughLOWER PACK:

GROUT:
5.0to0.0Bentonite Chips

.25to
INTERVAL (FT)

20.5
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I, the undersigned have received, read, and understand the Operations, Maintenance, and 
Performance Monitoring Plan for the Interim Action Ground Water Treatment System⎯ Moab, 
Utah, Site. 
 
 Name 

(Please Print) 
 Signature  Date  Position 

 1.        

 2.        

 3.        

 4.        

 5.        

 6.        

 7.        

 8.        

 9.        

10.        

11.        

12.        

13.        

14.        

15.        

16.        

17.        

18.        

19.        

20.        
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Configuration 1 Extraction Well Field Data Worksheet 
 

Date       Field Rep   

            

Cumulative Volume (gal) Field Parameters 
Location Time 

Water 
Depth 

(ft btoc) 

Flow 
Rate 

(gpm) 

P 
(psi) 

Total 1 Total 2 T2 Reset 
(Y/N) T (oC) Spec Cond 

(x1000 uS/cm) pH 
Comments 

470            

471            

472            

473            

474            

475            

476            

477            

478            

479            

Total 
Flow NA NA  NA NA NA NA NA NA NA NA 

Badger 
Totalizer  NA      NA NA NA  

PW−02            
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Configuration 2 Well Field Data Worksheet 
 

Date    Extraction Mode   Injection Mode  Field Rep   

            

Cumulative Volume (gal) Field Parameters 
Location Time 

Water 
Depth 

(ft btoc) 

Flow 
Rate 

(gpm) 

P 
(psi) 

Total 1 Total 2 T2 Reset 
(Y/N) T (oC) Spec Cond 

(x1000 uS/cm) pH 
Comments 

570            

571            

572            

573            

574            

575            

576            

577            

578            

579            

Total 
Flow NA NA  NA NA NA NA NA NA NA NA 

Badger 
Totalizer  NA      NA NA NA  
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Configuration 3 Well Field Data Worksheet 
 

Date    Extraction Mode   Injection Mode  Field Rep   

            

Cumulative Volume (gal) Field Parameters 
Location Time 

Water 
Depth 

(ft btoc) 

Flow 
Rate 

(gpm) 

P 
(psi) 

Total 1 Total 2 T2 Reset 
(Y/N) T (oC) Spec Cond 

(x1000 uS/cm) pH 
Comments 

670            

671            

672            

673            

674            

675            

676            

677            

678            

679            

Total 
Flow NA NA  NA NA NA NA NA NA NA NA 

Badger 
Totalizer  NA      NA NA NA  
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Configuration 4 Well Field Data Worksheet 
 

Date    Extraction Mode   Injection Mode  Field Rep   

            

Cumulative Volume (gal) Field Parameters 
Location Time 

Water 
Depth 

(ft btoc) 

Flow 
Rate 

(gpm) 

P 
(psi) 

Total 1 Total 2 T2 Reset 
(Y/N) T (oC) Spec Cond 

(x1000 uS/cm) pH 
Comments 

770            

771            

772            

773            

774            

775            

776            

777            

778            

779            

Total 
Flow NA NA  NA NA NA NA NA NA NA NA 

Badger 
Totalizer  NA      NA NA NA  
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Infiltration Trench 

Date ___________ Field Rep __________ 

Injection Ports Observation Wells 

Volume Data (gal) 
Location Time Flow Rate 

(gpm) 
Total 1 Total 2 T2 Reset ? 

Location Time 
Depth to 

Water  
(ft bgs) 

Comments 

740           730       

741           731       

742           732       

743           733       
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Fresh Water Pond Field Data Worksheet 
   Field Rep   

       
Area C Pumps 

Cumulative Volume (gal) Field Parameters 
Date Time Flow Rate 

(gpm) 
P 

(psi) 
Total 1 Total 2 T2 Reset 

(Y/N) T (°C) Spec Cond 
(x1000 μS/cm) pH 

          
          
          
          
          

Comment 

Area A/B Pump 
Cumulative Volume (gal) Field Parameters 

Date Time Flow Rate 
(gpm) 

P 
(psi) 

Total 1 Total 2 T2 Reset 
(Y/N) T (°C) Spec Cond 

(x1000 μS/cm) pH 

          
          
          
          
          

Comment 

Area C Irrigation System Totalizer (well field) Other Uses (Water truck, irrigation system, etc.) 
Date Time gpm Total (gal) Date Time Total (gal) 
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Evaporation Pond and Sprinkler System Field Data Worksheet 

 
Date        Field Rep   

 
Evaporation Pond 

Cumulative Volume (gal) Field Parameters 
Location Time 

Water 
Depth 

(ft) 

Flow 
Rate 

(gpm) 

P 
(psi) 

Total 1 Total 2 T2 Reset 
(Y/N) T (oC) Spec Cond 

(x1000 μS/cm) pH 

Comments 

Inlet 0547  NA NA NA NA NA NA     

Recirc 0548  NA NA NA NA NA NA     

Staff Gage   NA NA NA NA NA NA NA NA  

Totalizer  
System 1 

 NA    NA NA NA NA NA  

Totalizer  
System 2 

 NA    NA NA NA NA NA  

Sprinkler Zones 

System 1 Start Time 1 
(HHMM) 

Start Time 2 
(HHMM) 

Operating 
Duration 

(min) 

Operating 
Schedule  

(days per week) 

Flow Rate 
(gpm) Comments 

1       

2       

3       

4       

5       

6       

7       

System 2       

1       

2       

3       

4       

5       

6       
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Observation Well Field Data Worksheet 

  
Date: 

 
 

 
Field Rep: 

Configuration 1  Configuration 2  Configuration 3 

Location Time Depth to Water 
(ft btoc)  Location Time Depth to Water 

(ft btoc) 
 Location Time Depth to Water 

(ft btoc) 
403    401    680   
407    402    681   
480    408    682   
481    580    683   
482    581    684   
483    582    685   
484    583    686   
485    584    687   
551    585    688   
552    586    689   
553    587       
554    588    Configuration 4 
555    589    780   
556    600    781   
557    601    782   
558    602    783   
559        784   
560        785   
561        786   
596        787   
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Flow Meter Check Worksheet 

Date     Field Rep   

     
Rotometer 

Well 
Electronic 
Flow Meter 

(gpm) 

Rotometer 
(gpm) 

Difference 
(electronic – 
rotometer) 

(gpm) 

Ratio:  

Electronic
Rotometer

 SN Flow Range 
(gpm) 

Comments 
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YSI Daily Calibration Check Worksheet 
YSI #       Field Rep    
          

Date Time Standard Standard 
Value 

Standard 
Exp. Date 

Measured 
Value 

Within Range ? 
(Y/N) 

Recalibrated 
(Y/N) Comments 

Temp. NA NA  NA NA  

pH 4       

pH 7       

pH 10       

Cond. 10,000      

ORP       

  

D.O.  NA     

Date Time Standard Standard 
Value 

Standard 
Exp. Date 

Measured 
Value 

Within Range ? 
(Y/N) 

Recalibrated 
(Y/N) Comments 

Temp. NA NA  NA NA  

pH 4       

pH 7       

pH 10       

Cond. 10,000      

ORP       

  

D.O.  NA     

Date Time Standard Standard 
Value 

Standard 
Exp. Date 

Measured 
Value 

Within Range ? 
(Y/N) 

Recalibrated 
(Y/N) Comments 

Temp. NA NA  NA NA  

pH 4       

pH 7       

pH 10       

Cond. 10,000      

ORP       

  

D.O.  NA     
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Wick System Field Data Worksheet 

Date Time Total Gallons Gallons Pumped Field Rep 
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Interim Action Sampling and Analysis Worksheets 
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Moab 
Water Sampling 

Field Data 

 
 
 
 
 
 
 
 
 
 
 

Configurations ___________ 
 
 

RIN No. _____________ 
 
 
 
 
 
 
 
 
 
 

Sampling Event Date  _____________ 
 
 
 
3/29/06 Moab Sampling 
 (Micropurge)
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GJO Phone Numbers 
 
877 695-5322    PhoneMail 800 Number 
7741  Tim Bartlett 
6654  Sam Campbell  858-1725 
6588  Clay Carpenter 
6519  Lila Castella 
6168  Steve Donivan   
6550  Craig Goodknight  243-9496 
6560  Lauren Goodknight  
6468  Mike Hurshman   
6564  Ken Karp    
6652  David Miller  245-1225 
6598  Keith Miller 
6514  Sarah Morris 
6607  Pauline Myers   (GSA Vehicles) 
7787  Ken Pill   241-3790 
6592  Jeff Price   241-0398 
6557  Dave Traub  245-8421 
6549  Environmental Sciences Lab 
6195  Bldg. 32 North End 
970-248-6000 Switchboard 
970-248-6070 Security  Center Gate (24 hr) 
970-260-3308 Security Cell Phone 
970-248-6052 Phonemail  
970-248-7628 FAX - Lila 
970-248-6040 FAX – Center Gate 
S. M. Stoller  Fed. Ex. #    255 05 8649 
 
Moab Phone Numbers 
 
435  259-5131   Moab Office / Irwin Stewart 
435  259-4892   Tom Guthrie  (H&S Trailer) 
970  640-3101   Tom Guthrie Cell  
970  255-9268 Tom Guthrie Home 
435  435-4898 Bob Hopping 
 
 
Moab Address: 
 
PO Box A 
2021 North Highway 191 
 
 
 
 
3/29/06
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Water Sampling Field Data   Quality Assurance Sample Log 
 
 
 
Date   Well / Location No.  

 

Sample Number   

False Identification Location   

 

Sample Type:               Duplicate                   Equipment Blank                   Other:  

 

Comment:    

   

 

 
Date   Well / Location No.  

 

Sample Number   

False Identification Location   

 

Sample Type:               Duplicate                   Equipment Blank                   Other:  

 

Comment:    

   

 

 
Date   Well / Location No.  

 

Sample Number   

False Identification Location   

 

Sample Type:               Duplicate                   Equipment Blank                   Other:  

 

Comment:    
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YSI Daily Calibrations / Checks 
 

 
Date   Time   Initials 

YSI #   2100P #________ 
 
Calibration Check 

Standard 
Standard 

Value 
Measured 

Value 
Within Range? 

(Y/N) 
Recalibrated? 

(Y/N) 
Comments 

Temp. NA  NA NA  

pH 4      

pH 7      

pH 10      

Cond. 10,000     

ORP      

D. O.      

Turb (low)   NA NA  

Turb (med)   NA NA  

Turb (high)   NA NA  

 Note: D.O. Correction Factor for Moab = 0.86 
 
 
  
 
   
Date   Time   Initials   

YSI #   2100P #   
 
Calibration Check 

Standard 
Standard 

Value 
Measured 

Value 
Within Range? 

(Y/N) 
Recalibrated? 

(Y/N) 
Comments 

Temp. NA  NA NA  

pH 4      

pH 7      

pH 10      

Cond. 10,000     

ORP      

D. O.      

Turb (low)   NA NA  

Turb (med)   NA NA  

Turb (high)   NA NA  

 Note: D.O. Correction Factor for Moab = 0.86 
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WATER LEVELS and WELL MAINTENANCE DATA SHEET 
 

 Site:   Date:   Measuring Device:   

 Subsurface Inspection Surface Components Inspection*  

Well Time Depth to 
Water (ft.) 

Total 
Depth (ft.) 

Well 
Label 

Guard-
posts Lock Conc. 

Pad 
Protective 

Casing 
Riser 
Cap Initials Comments 
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YSI  Pre-Trip Calibration 
 

Date _________ Time   ____ YSI  No.   __ 
 
pH Buffers   

4 Manufacturer   Lot No.   Expiration Date   

7 Manufacturer   Lot No.   Expiration Date    

10 Manufacturer   Lot No.   Expiration Date   

Zobell Solution 
Lot Number   Expiration Date     Date Hydrated  _____________ 

Nitric Acid  Sulphuric Acid 

Manufacturer   Lot No.   Manufacturer   Lot No.   

 

Conductivity Calibration   

10,000 µmhos/cm        Temp _____     Pre Cal. Value_______    Cal. Value______ Exp. Date ______ 

 
pH – ORP  Calibration 
 
1 Point Calibration 2 Point Calibration 3 Point Calibration (circle) (Cal 7 buffer first) 

pH 4 Buffer   mV Range +180 ± 50 mV Pre Cal actual value   Cal. Value   

pH 7 Buffer   mV Range       0 ± 50 mV Pre Cal actual value   Cal. Value   

pH 10 Buffer   mV Range  − 180 ± 50 mV Pre Cal actual value   Cal. Value   
 
ORP cal  Temp _____     Pre Cal. Value_______       Cal. Value_______  Exp. Date _______ 
 
 
HACH 2100P Turbidity Calibration     
                    
Instrument Number:  ______________ 
Primary Calibration Standards Expiration Date:  _____________ 
Date of Primary Calibration:   _____________ 

          
Dissolved Oxygen Calibration 
 
DO Membrane changed?   Y    N  
DO Charge   Range 50 ± 25 
DO Gain   Range 1.0 -.3 to + .4 
 
Temperature Check            (Compare temperature of any liquid with both YSI and NIST reference 
thermometer.) 
 
Nist Temp_______  YSI Temp.  _______   NIST Cal Date _________  NIST Cal Due Date  ________ 
 
Name   

Hach 2100P Turbidity Meter Check 
 Gelex Standards 
   Assigned             Actual 
___________         ___________ 

___________         ___________ 

___________         ___________ 
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Dissolved Oxygen Saturation Values at Various Temperatures 

Temp 
(oC) 

Sat Value 
(ppm) 

Temp 
(oC) 

Sat Value 
(ppm) 

Temp 
(oC) 

Sat Value 
(ppm) 

Temp 
(oC) 

Sat Value 
(ppm) 

0 14.6 11 11.1 22 8.8 33 7.3 
1 14.2 12 10.8 23 8.7 34 7.2 
2 13.9 13 10.6 24 8.6 35 7.1 
3 13.5 14 10.4 25 8.5 36 7.0 
4 13.2 15 10.2 26 8.2 37 6.8 
5 12.8 16 9.9 27 8.1 38 6.7 
6 12.5 17 9.7 28 7.9 39 6.6 
7 12.2 18 9.5 29 7.8 40 6.5 
8 11.9 19 9.3 30 7.7 41 6.4 
9 11.6 20 9.2 31 7.5 42 6.3 
10 11.3 21 9.0 32 7.4 43 6.2 

 
 

Volume Information 
 

Tubing Volume 
 

ID Size  Gallons / Foot  Liters / Foot 
 
1/4”  0.003   0.011 
3/8”  0.006   0.023 
1/2”  0.010   0.039 
 
1.0 Gallon = 3.785 Liters 
1.0 Liter = 0.264 Gallons 
 
Small QED PVC Bladder pumps have a volume of: 130 ml. 
Large QED PVC Bladder pumps have a volume of: 395 ml. 
YSI 6920 (w/o turbidity) flow cells have a volume of: 360 ml. 
YSI 600 XLM flow cells have a volume of 470 ml. Uncontrolled copy
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Moab Water Sampling Field Data 
 
Date   Configuration   EXTR Well / OBS Well / SW Location / PZ No.   

 

Well Purging Information             Sample Number       

Water Level    (ft BTOC)   Casing Diameter    (in)    
Depth of well    (ft BTOC)   One pump / tubing Volume     ( L)  

For Extr Wells Only:       Q (gpm)      Totalizer 1 (gal)      Totalizer 2 (gal)       Reset Tot 2?   

For Piezometers Only:   Stick up Height    (ft AGS)     Depth to Surface Water                           (ft BTOC) 

Sampling Equipment:      Peristaltic        Bladder  (Dedicated)      Poly Tubing (Dedicated)      Dedicated Submersible 

Measurement Equipment:                                         YS I No.                                Hach 2100P Turbidimeter  

Calibration Time______  Purge Start Time_______    Open container (    )   Air exclusion (    )   In-situ (    ) 

Time 
Total Volume 

Purged (L) 
Water 
Level 

Temp. 
(� C) 

Conductivity 
ATC 

(µmhos/cm) 

DO 
(mg/L) pH  ORP 

(mV) 
Turbidity 

(NTU) 

         

         

         

         

         

Final Sample Data Sample Time 

         

  
Alkalinity (Filtered)      Hach Kit Method  (1.6N H2SO4  titration cartridge)    
 
Time ______   Total alkalinity  _______ppm as CaCO3     Phenolphthalein alkalinity  (for pH 8.3 or greater) ____    

Filters:  Number of 0.45 µ disposable filters used  _           Filter Type:   Low Volume      Standard 

 
Sample Preservation:  Is ice in cooler (YES)   (NO)   Weather: _______________________________ 
 

Well Category     I      II     III      IV                      PZ                  Reason for category: 
___________________ 

 
Comments:     
 
  
 
  
 
  
 
Signature of Sampler    _______________________    Date Signed_______________ 
 
Checked by ______________________________     Date Checked_____________

Grand Junction Office 
2597 B 3/4 Road  
P.O. Box 14000 
Grand Junction CO  81503 
 

Sample Intake Depth 
 

                   (ft BGS) 
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 Water Sampling Equipment List 

 
PUMPS AND ACCESSORIES 

• Small peristaltic pumps (2) 
o Extra pump head tubing 
o Power cords 

• Downhole tubing 
• Surface water hose reel 
• Small generator / gas 
• Air compressor / control box (routine events only) 

 
MONITORING EQUIPMENT 

• YSI 
• Flow cell w/ 3L container  
• 5 gal buckets (2) 
• Calibration solutions 

o  pH 4 / 7 / 10 
o Cond 1K / 10K / 100K 
o Zobell 

• Turbidity meter 
• Alkalinity kit  

o Titration cartridges 
o Bromo-methyl packets 

• Water level indicators (2 - one w/ small diameter probe)  

 
PAPERWORK 

• Field notebook 
• Water sampling field data notebooks 
• Ticket books 
• Labels 
• COC forms 
• FEDEX airbills / custody seals 
• Tape 

o Duct / Strapping 

 
CHEMICALS 

• HNO3 
• H2SO4 

 
MISC 

• Filters (both reg and low vol for pzs) 
• Sample bottles (mostly 125’s, 6-1L, 6-0.5 L) 
• Ice chests 
• Table 
• Computer (w/ datalogger cables) 
• Camera 
• Phone 
• Paper towels / kimwipes 
• Gloves 
• DI water / bottles 
• Detergent 
• Pipettes 
• Trash bags 
• Beta boots / waders 
• Saw / pruning shears 

Uncontrolled copy
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